V 


Acc . 


|Li 


ALUAMA IQBAL LIBRARY 



14S076 




TT// ^ 

- £-C O f\h Q-h-it^ 

Contents 




PREPACK ro THE FOURTH EDITION 
INTR0Dl*CrCON 

Part 1 Micro-economic theory 


Demand and supply 

1 Price 

2 The market 

3 Demand - 

3.1. EfTcctivc demand • 

3.2. A demand cur\*e 

rf dpmnniY*^ 

5** SupplT^ 

5.1. Fixed supply • 

5.2. Flexible supply 
6 Equilibrium 

6.1. Flex-price and Fix-price markets 

6.2. Maximum prices and shortages 

6.3. Minimum prices and surpluses 

6.4. Using algebra 
Suggested reading 


2 Consumer's demand 


1 An elementary theory 

2 The assumptions 

3 Choice between ahemativrs*- 

4 Scalt-s of preferenee 

5 Decisions at the margin 

6 The margin defined 

7 Marginal significance 
8i-»'€C'nsumer’s equilibrium 
9 The rule for consumer equilibrium 

10 Some limitations of this anal>'sis 
Suggested reading 



Indifference curve analysis 

I Seales of preference 
IndifTercncc cur\*cs . 

Our assumptions about indifTcrcncc curves 
3 »i* They slope downwards 


vlii Conienis 


■^,2. I hc\ arc concave upward^ 

^. 5. l hv\ do not cross / 

^ (u>nsiiq }t f cqiiilibrnun — , _ 

^ 1 Our assuinpiions i'' 

4 2. rhe indifference piap 

4.3. The price line \y 

4.4 The eejuitibrium position 

4 C:<)n5.uinrr s equilibrium uitli more ih.ui (v%o q<K>ds 

3 Tile cirects of a price --- 

5.J The income cffeci —^ 

5 2. The inct>me-consumpUon ciir\e 

5 3. 1 he subsiilutH)!! eflcci 

5 4 I he price effcci 

5 5 prire-consumpiion cui^e 

{'} The price effcci as the sum of an inconii and a subsutiJlion effeci 

7 ‘ Inferior* ^ixxis 

8 Giffen s Paradox 

tj 1 he derivation of market demand curves 

10 The likeU shape of a demand curve 

10.1 Individual demand curves 
HI.2 A market demand curxe 

11 • Other situations vs here higher prices may increase demand 

12 Incomc-clasticitv of demand 

li.i. Some important inconieMdastieities-^^__ —- 

fllasticitv of substitution-„*r^ — 

13.1 Two limning cases of elasticitv of substituUon\ 

j^JPriee-ela-sticitv of dc-^fid linked to income-elastiuts and elaMicUy 
(»| subsiiuiiion^^/^ 

1 Whai determines the size of price-eUsticity 
Suegested reading 


Revealed preference 

•T^ Increasing the relevance of demand theorv 
'l^cvealrd preference theorv 
Our assumptions 
f ? ^Strong and weak ordering 

Strong versus weak ordering and demand iheorv 
I vvo-term c<msistcncy 

7 I ransitivitv 

8 Cxmiurntr equilibrium and revealed preference 
8 i. The prit«- effect 

8.2. riie price ineome and substitution effects 

8.3. The cost-difference method 

8 4 The components of the price effect 

8.3. The slope of the demand curve 

9 The lundainental proposition about demand 
10 Consumer njuilibrium with many goods 

I I Oimpclitivc go<xh 

12 Complemcntarv'goods 

13 Cross-elasticity of demand 
Suggested reading 

Equilibrium of the firm 

I Profit maximisation 


qn 

90 

Of 

9 * 

93 

94 
<)6 

96 

97 

9a 

99 

101 


103 



Curiients ix 


3 


4 

5 


7 

8 


9 

(O 
11 


17 


^3 


'4 

15 

16 


I. I. The assumptions 

t.‘2. rt^vt^nuo and total cost 

1.3. Profit maximisation with calculus / 

1.4. Marginal revenue and marginal cost \/ 

Nfarginal revenue 

2.1. Marginal revenue defined 

2.2. \farginaK average and total revenue related 

2.3. Some useful geometrical relationships 

2.4. Average rcver^uc, marginal revenue and elasticity of demand 
Marginal 

3.1. Marginal cost defined % 

*^.2. Marginal and average cost related . -- 

Equilibrium of the firm 

The firm's average revenue cur\ r 

5.1. What determines the shape of the average revenue curve? 

5.2. rhe average revenue curve in perfect competition 

5.3. The average revenue curve in rnonopoK 
5.4- Imperfect competition 

5.5. The average revenue curve and time 
The firm's short-run average cost curve 
A simple analysis 
A detailed analysis 

8.1. Technical economics 

8.2. Marketing economies 

8.3. Managerial economics 
Indivisibilities 
Optimum output 
The law of variable proportions . 

I i.i. The law of variable proportions and the short-run cost curve 
The short*run marginal cost curv e 


/ 




X>V<' 


* L 


Long-run average cost curves . 

13.1. A simple analysis 

t3.2. A detailed analysis 
13.3. The divisibility of factors of production 
Long- and short-run average cost curves related - 
Long- and shori-run marginal cost curves related 
L-shaped average c^Tcutves ^ 

161. Technological progress 

16.2, Learning 
Suggested reading 

Competitive industry 

I Definition of pure and perfect competition ' 


103 

*05 

106 
JOfi 
u> 


/ 

107 
iu8 
I to 
1 12 

I ifi 
I j6 
I if)- 
]|8 

120 
1 2 J 

121 

122 

123 

124 
124 
124 
127 

127 

128 

128 

129 
129 
\ 

«32 
132 

>33 

135 

>37 
138 

>39 

146 

140 

141 

142 


I.I. 


2 

3 


4 

5 


The requirements for perfect competition 
Pure versus perfect competition 
Normal profit 

3 -J* Our initial assumptions 

3.2. Profits and the size of the industry 

3 - 3 - The average cost curve redefined’ 

^uihbnum of the firm and normal profit 
bqutlibrium in the short run 
5.1. Our assumptions about costs 
All factors homogeneous 

5-3- Entrepreneurs heterogeneous, other factoid homogeneous 




/ 


5-4 r.ittors hflcroKencous 

t> Lohu-nin fqujHbrium ol ihc firm jnd jnduMry 
fi. I All Jacion of pfodiK lion honio«t ncous 

i'> 2. KrurrprcnouTN lu-lcTOjjrncous. all otlu r factors liomoKcncous 
b ^ All facior^ hcicroRcncoos 

7 Rvicrnal economics and diseconomies 

8 The supply curse of ihc in rfcclly competitive mduserv 
8 I. Firms of constant scale 

S 2 Firms with changing scale 

8.3. C*hanging number of firm'^ 

8.4 A summing up 
<1 Fdasticitv of supply again 
10 Linear algebra and economics 

101- Equilibrium with linear cost and revenue functions 

lo-i. Linear programming 
^ 10.3 Linear economics 
Siiggi'^ted re.i<ling 


7 /Xompetitive equilibrium 


y 




2 

3 


4 

5 


7 

8 


10 


Equilibrium and change 
A more dynamic view of the industry 
More about normal profit 

3.1. Profit and the firm 

3.2. Profit and the indusirv 

3.3. Normal profit ndefined 
rime and supply toiulieions 
Marshall^ time periods 

5.1 The market period 
3.J. The short period 

5.3. The long period 
Normal' price 
Market equilibrium 
Short'period equilibrium 
I^ng-prri<Hl equilibrium 

9.1 Long-period equilibrium and profit 
9.2- The shape of long-period supply curves 

9.3. Long-period ‘notmaf prices 
C^omparativc statistics 
Suggested reading 


8 Monopoly 



I hc assumptions 
I. I. About the consumer 

1.2. About the firm 

13- Differences belwcrn perfect and imperfect competition 
Pure monopoly 
Monopoly equilibrium 

3.1. Monopoly equilibrium in diagrams 
Monopoly and perfect compclilion compared 

4.1. I hc marginal cost curve at the equilibrium output 
Nlonopoly equilibrium in more detail 

5.1. Rising marginal costs 

5.2. Constant marginal cosn 


* 55 
*55 
*53 
* 5 ^ 

* 57 

*57 

158 

*59 
I Go 
iGi 
*63 

i (»3 

.6, 

165 

1G7 

168 

169 

170 

I "O 

'?• 

'"5 

'77 

177 

'79 

'79 

'79 

180 

180 
iHj 
i8< 

18^ 

18' 

181 

1H7 
188 
t88 

189 

| 8 () 

i8<) 

'90 

190 

' 9 ' 

'9a 

>93 
'95 
'95 
196 
j 98 
196 


Contents xl 


5.3. Falling marginal costs 

5.4. A summing up 

5.5. Super normal profits 

6 Degrees of monopoly 

7 Monopoly in practice 

7.1. Who arc the monopolists? 

7.2. Potential competition 
/^ x^iscriminating monopoly 

Conditions for price discrimination 

9.1. Discrimination owing to consumers' peculiarities 

9.2. Discrimination based on the nature of the good 

9.3. Discrimination because of distances and frontier barriers 
The analysis of price discrimination 

10.1. Elasticity of demand the same in each market 

10.2. Elasticity of demand diflferent in each market 
Suggested reading 

^ onopolistic competition 

I 


197 


I 



3 

4 


Monopolistic competition 

1.1. Product differentiation 
1 .7. Assumptions about costs 
WhcYe the idea of monopoly is realistic 

2.1. Monopoly profit 
The monopolistically-compctitivc 'group' 
Group equilibrium 

4.1. Relations within and beuveen groups 

4.2. The equilibrium situation 

5 Advertising 

5.1. Promotional and competitive advertising 

5.2. Promotional advertising 

5.3. Competitive advertising 

6 The analysis of selling costs 
^ Oligopoly 

/ yt. Duopoly 

8 Sjligopoly without product differentiation 

8. t. Duopoly with homogeneous products 

8.2. Oligopoly with homogeneous products 

9 Oligopoly with product differentiation 

9. t. Duopoly with differentiated products 

. 9.2. Oligopoly with differentiated products 

9 * 3 * Conclusions 
A military analogy 
A classification of market forms 
'Full-cost' and a fixprice market 
t2.i. Full-cost pricing 

12.2. Equilibrium in a fixprice market 
Suggested reading 


to 

] I 

12 



Laws of returns 

The theory of factor prices 
Equal product curves 

2.1. Equal product curves defined 

2.2. Equal product curves slope downwards 


'97 

198 


'99 

200 

200 

201 

202 

203 
203 

203 

204 

204 
203 

205 
210 


211 


211 

212 
213 

213 

214 

«'5 

ai 5 

217 

219 

221 
221 

222 
222 
227 
227 

227 

228 

233 

233 

233 

234 

240 

242 

243 

244 

244 

245 
249 


250 




250 

MI 


il'l 


9sr 


X 


Contents 


2.3, Arc equal produce cur\cs convex or concave do^^n^vards? 

•2 4, Equal produce curves do not ineerscct 

I 'fleiurns to scale 

1 ' ' 3.1 Scale lines 

I V_/ ^ 2. Homogeneous production functions 

3.3, Constant factor proportions and returns to scale 
3.4 Increasing and decreasing returns to scale 

4 Returns to a variable factor 

4 t Marginal physical productivity 

4 3. Diminishing marginal physical productivity and the law of 
diminishing returns 

4.3, When marginal ph>-5ical productivity always diminishes 

4.4, When marginal ph>-sical productivity may increase 

5 Eventually diminishing returns 
Suggested reading 


253 



257 

258 

259 

260 

361 

362 

263 

364 

266 ) 

368 

269 


11 Marginal productivity 

I 1 The pricing of factors of production 
1 ‘2 Monopsony 
\ 3 Marginal productivity 
3.1 Productivity 

3.2. Productivity and the margin 

4 A model of factor pricing 

4.1. Our assumptions 

4.2. Labour productivity in the firm 

5 Wages and marginal revenue productivity 

6 Monopsons 
Suggested reading 

12 Wages 

I Labour as a factor of production 

7 Collective bargaining 

2.1. The assumptions 

3 The supply curve of labour: (1 i The short run 

4 The supply curve of labour: {2) The long run 
Suggested reading 

13 Rent 

1 Economic rent 

2 Ricardo and rent 

3 Rent and elasticity of supply 

4 A model with pure scarcity rent 

4.1. Our assumptions 

4.2. When scarcity rent is zero 

4.3. The extensive margin 

4.4. Marginal productivity and rent 

4.5. When scarcity rent is positive 

5 The intensive margin 

5.1. 'Doses* of labour 

5.2. The marginal 'dose* 

5.3. The intensive margin defined 

6 The extensive and intensive margins 

7 Some conclusions about scarcity rent 


270 

270 

270 

271 

271 

272 
272 

272 

273 

282 

287 

294 

295 

^95 

298 

298 

303 

307 

308 

309 

309 

310 

3«^ 

312 

212 

3>3 

3*3 

3*4 

3*4 

316 

316 

3*7 

3*7 

318 

318 




14 


IS 


9 i i 

9 i If *• Jifffrri.fiAl }«*><> Air >ttt 
9 \ S frr.l lAf*il 
^ 4 iK^rirt UaI irM n. fr^hu 
u Vs t % triti r ii»ti 

kfr.i aim! 

k i ^ lijt* C)i 

I I I V 4f I ttTkX 

f i i iKffrf rr.TixJ K^f.l 
1/ M < r * And MtuAlvjTi 
j I I tAT^tin rAtt\iri(t% 

1 ) i IfAniirt cAtninr* drfjtxd 

i \ 4 I lAHtirr fArDir.o stui il>r ifidu«M> 

t \ \ I tAt.xWt fAtl ;.C> AIhJ (hr HidlSMiliA) }>ll»lkj. f 1 
4 K < . • » ^ Ahll.l » 
frr.l 

• ’ rr» »lr I 

• * AM* rrril «1rfir»rd 

' K'» • jr^fi^uAurrhl r ••n.|kAir«f 

• Hrr.t 

• * 4 N . irf.l 

^ rrrir 

ih I Skjfnm;»»f \J^* 

i f^Au rrr,M jfid huniAh Ahilit\ 

(• I (^*v frfif anri vriniirt rAiriinr^ 
ill \tr Ur»rl sr^i frf>l pr, uJlAtf) frUinf ' 

lnt#r#si 

^ H‘'4wn«w> i fUAT^ in\r^imcn( 

I V*L*lrtrd ihvfnirrvr.l 
4 ^lArf^n*] prr«lk><ii>itv Ami tn%r%(nt^ni 
•| iMrrrtl cWmAfxi far tr»rt 


% I ^ino^H fjf 

%? fiemMnfUnf 

h Inirrrtf fj<tno 

Inrrrrii *Mppl> Afvd drmjnd 
rr^ir>t 

Profitft 

1 TW mvr^prrTH^r 
^ *fwl urKmaint> 

J Rit4 Aftd ur>rrnAini> 

4 f>*iWTi>trp arMj crmtmt 
^ VtArfmjl pfraivrmif^ arMi pmfitt 
Smar^tra rr»a»nt 

iM^rr^on, bMw»«n l.ctor. .nd m.rl.«t. 

I RrUftw hrT*rm pmdiKtmiM^ 

• I Tht aMmpctom 


XIV 




^ The MddinR-up problem' 

3.1. The first model 

3The second model 

3.3. The third model 

3 4 The fourth model 

^ The demand for factors of production 
— 4 1 Derived demand 

4.2 Factor substitution • 

4 3 Competitiveness and complementary relationship 
4 4 Competitive factors 

5 Joint demand for factors of production 

5.1. An example of joint demand 

3.2 Joint demand and complimentarily 

6 General-equilibrium analysis 

6.1. Two traditions 
6-2. Partial equilibrium 

6.3. General equilibrium 

7 A pure-cxchange economy 

7.1. The assumptions 

7.2. Consumer behaviour 

7.3. Multi-market equilibrium 

7.4. A sy'stcm of relative prices 

8 A system with production 
8 I. The assumptions 

8,2- Consumer behaviour ^ 

Behaviour of the firm ^ 

8.^. Mulli-markct equilibrium 
8 5. Relative prices again 

9 The role of monev 

9.1. The numeraire 

9.2. Existence theorems 
Suggested reading 


Part 2 Macro^economic theory 
17 General equilibrium and employment 

1 Snv'i \ nw — 

2 Wages and unemployment 

2.1. Wage cuts in individual industnes 

2.2 General wage cuts 

2-3- Limitations of partial-equilibrium analysis 
2 4 The relationship between consumption and investment 

3 ‘The monc> illusion' 

3.1 Reactions to falling real wages 

3.2. Reactions to cuts in mone> wages 

3.3- Money as a store of value 

4 Two fundamental issues 
Suggested reading 

18 Money 

1 The nature of money 

I. I How money has developed 

1.2. How money differs from consumer goods 

1.3- How* money differs from capital goods 


i 




Contents xv 


1.4. General acccpiabiliu 

1.5. Social attributes of money 

1.6. Some unimportant types of monev 

1.7. The basis of‘general ac eeptability' 

•2 The functions of money 

2.1. A unit of account 

2.2. A medium of exchange 

2.3. A store of value 

2.4. A standard of deferred payments 

2.5. The functions of money in an unstable sxstem 

3 The demand for money 

3.1. The transactions motive 

3.2. The prccautionar> motive 

3.3. The speculative motive 

3.4. The demand for money is a ‘stock* concept 

4 The supply of money: another ‘stock* concept 
4.t. The importance of bank deposits 

5 Bank deposits 

5.1. What determines the amount of bank deposits 

5.2. Advances create deposits 

5.3. The limiting factor on credit creation 

6 Open-market operations 

6.1. Credit creation ^ 

6.2. Credit contraction 

6.3. More than one commercial bank 

6.4. Contraction is often easier than expansion 

7 TTic theory of money as a theory of choice 

7.1. The traditional thcorv' of monev 

7.2. The modern theory' 

8 The bank's asset structure 

8.1. The bank's balance sheet 

8.2. Liquid assets 

8.3. Bonds 
8-4. Advances 

8.5. Portfolio choice 

9 Monetary policy 

g.i. Secondary rcsene ratios 

9.2. A rise in the required liquidity ratio 

9.3. Special deposits 

9.4. The role of the central bank 

9.5. A restrictive effect 

9.6. Quantitative credit control 
10 A summary 

Suggested reading 

19 Employment and income 

« A general theory 

2 Aggregate demand and aggregate supply 

2.1. The level of employment 

2.2. Equilibrium of the economy 

2.3. Under-employment equilibrium 

2.4. Types of unemployment 

3 Aggregate supply 

3.1. The shape of the aggregate supply schedule 


403 

403 

404 

4«5 

4«5 

405 

406 

406 

407 

407 

408 
408 
410 


411 

413 

4'4 

4'5 

415 


4'3 

416 

416 

418 

418 


4*9 

420 

420 

421 
421 
421 

421 

422 

422 

423 

423 

424 
424 
424 

424 

426 

426 


427 

427 

427 

428 


429 

429 

429 

43 « 
43 * 
432 

432 

433 
433 


XVI 


k, I ' f 11 


4 

1 


h 




20 


( j. W lun ^uppl'' *»<■ ignored 

Aii^rr^dtc* dc'niai'iH 

Sin^phhfd national iiuome accoufUs 

=^.i. The p«TM>nal sector 
r^.2 The cor|>oralc sector 
5 3 ^ Public Authorities 
\ j The combined capital account 
y National income and expenditure 
Ho\N GNP is dctcnnined 
(> I. Consumption 
(> 2. Government expenditure 
h y Investment 

The multiplier • 

7.1 The relationship between consumption and investment 

7.i. The investment and cmplovment multipliers 

7. i The mathematics of the multiplier 

7,4 The marginal propensitv to consume 

7.5. Some complications 

7.6 l ime-lags^--^ 

7.7. Imports 

7.8. Taxation 

7 9 The balanced-budget multiplier 
7.10. The size ot the multiplier 

7.1 I. The multiplier in practice 
SuRKested reading 


Consumption 

\ 1 he consumption function 

1.1. The function: C^<t) 

1 .2. rhe function; ai 

2) factors undrrlving the propensitv to consume 
V 2.1. Objective factors 

2.2. Subjective factors 
The Kevnesian consumption function 

3.1. Keynes's view 

3.2. Family budget data 

3.3. The demonstration effect 
3 .p 1 he‘ ratchet effect 

Fhe short-run and long-run consumption function 

4.1, Smithies* ideas ^ 

The permanent income hypothesis 

3.1. Fermanent income 

5.2 Transitory income ^ 

^.3. Permanent consumption ^ 

5.4 I ransitory consumption 

3.5. Fhe influence of durable consumer g<K>ds 

3.6. The permanent income hypothesis 
The lifr-cvcic hypothesis ^ 

6. t. No net savings 
0.2. Net savings 

6.3. Saving, pcjpulation growth and rising income 
An optimal stCKk of assets 
Government consumption 


3 


7 

a 


434 

434 

435 
435 
437 
439 
44 J 

443 

446 

446 

448 

449 

4 iO 

450 

45> 

45' 

453 

453 

454 

454 

455 

455 

456 

457 

457 

458 

458 

458 

460 

462 

462 

464 

4<^5 

46G 

46R 

4<'>9 

469 

470 
470 

47' 
47' 
47J 
' 473 

473 

474 
474 
47G 

47 (i 

477 

477 

477 

478 


Contents 

g Savings and investment 

9.1. The adjustment process 

9.2. Savings—the passive element 

9.3. 'Involuntar>'* savings and investment 

9.4. Ex-anU and (x-post equilibrium 

9.5. Summary' 

Suggested reading 

21 Investment 

1 Private investment 

1.1. What we mean by investment 

1.2. The 'cost' of investment 

1.3. The inducement to invest 

2 The marginal efficiency of capital 

2.1. Prospective yield 

2.2. Supply price 

2.3. The marginal efficiency of capital defined 

2.4. The marginal efficiency of capital in general 

2.5. The marginal efficiency of capital cur\'e 

2.6. Business expectations 

2.7. Two points to emphasise 

3 Long-term expectation 

3.1. The state of short-term expectation 

3.2. The state of long-term expectation 

3.3. Stock Exchange valuation 

4 Investment by consumers 

4.1. House purchase 

4.2. Ncn-durable consumer goods 

5 The ‘pure' Kcymesian theory ol investment 

6 Keynesian theory modified 
6.t. Autonomous investment 

6.2. Induced investment 

6.3. Government investment 

6.4. Consumer durables 

7 The accelerator 

7.1. The accelerator and the multiplier 

7.2. What the accelerator explains and does not explain 

7.3. The accelerator at work 

7.4. Limitations of the accelerator 

7.5. The usefulness of the accelerator 

7.6. The multiplier and accelerator combined 
7 - 7 . Static assumptions 

Suggested reading 

22 The rate of interest 

1 The rate of interest defined 

2 Liquidity preference 

2.1. The liquidity preference schedule 

3 Liquidity preference and the rate ofintcrest 

3.1. The cost of holding money 
3-2. Expectations 

4 The determination of the rate ofintcrest 

4.1. A simple model ’ 


xvii 


479 

479 

480 
48. 

482 

483 

484 


485 

485 

485 



J.2 A more toinplrx iikkI. I < hat.i-< s in liq.iuiilv pnk rriK.• 516 

4 4 iti iiionitarN jxilitv 5*9 

5 I he rnie ofmlcrcsi and iiivcMmeni 

5.1 The d I reel cHcci 

K<%n<sian dicors in a nui'-hcll 5^3 

i* Conimer* lal risk and inlerest rales 5^4 

\Min iiunuN inUTCsi rates are poMUve 5^5 

7 I I \u- li<iiJidHN trap 
7 2 I ransa<*iion< cosl*^ 

7 3. Ca>nimcr< lal risk 

7 j Innnenccs eounieracunc the licpiiditN irap 5^7 

H S4)nu* pnst-Ke\ncsian ideas ow inurcsi 3 '^^ 

8.1 The role ofsseaUh 

H. 2 The € lioice of a portfolio of as^^cis 3 ^® 

ShorlenifiK' the portfolio 3''^9 

B..} The role o 1 iIm* monciarN aulhorilies 33 * 

8.5. Some general equilibrium complir aiions 33 ^ 

F.mpirical evidence on the demand fi>r inones 533 

9.1. Does die liquidiis trap exist? 533 

9,a. Some cmpiriial evidence .333 

Sum;ested reading VH 

23 The macro-economic system 535 

1 The deierminants of empl«>N mem 333 

2 A verb.il ilescription 333 

2 1. How can inrome and cmplovmeiii be increased? 33 ^^ 

2 2 How can demand be reduced? 34 ^^ 

3 Kqua lions 343 

'}.i. I be liqiiidiiv preference function 345 

j.i. I he ci>nsumption fiinciion 343 

4. j. riie invrsiment funciion 34 ^ 

p.}. Ah ideniiiv 54 ^ 

4.5. Kqnations and unknowns 347 

4 A s> stern of diagrams 347 

5 I be Hicks*Hansen diagram 349 

5-1 Deriving the IS curve 349 

^.2. Deriving the /.-W curve 33 * 

5.4. Manipulating the Hicksdiansen diagram 33 '^ 

b (lomlnsion 333 

Suggested reading 353 

24 Keynes and the 'claesicar economists 554 

1 I lie ecpjation of exchange 334 

2 1 he C^iiubridge ecpiation 33 ^ 

4 lbe<pjanlilv theory of rnonev 33 ^ 

4 Two models for defining inflation and full rtnplovmeni 359 

4.1. A simple model 3 ^*^ 

4 2 Complicating ibe mode) 3 ^* 

{y I he deliniiion ol lull emplovmeni 3^^3 

5.1. I he simple nuHlei 3 f >4 

^ ■2. I lie more complex model 3^4 

b 1 he definition of inflation 3^3 

7 Keynes and the quaniiiv tbec»rists 3^3 

7.1. I'hc Keynesian m< ihanisin 3 ^^^^ 




Cements 


XIX 


2S 


26 


8 


7.2. Friedmairs view 

7.3. The points at issue 

7.4. The findings of empirical research 

7.5. Money and capital 

7.6. Views on inflation 

7.7. Hyper-inflation 

Money wages and employment 

8.1. The ‘classical* view 

8.2. The Keynesian view 
8.3- Ttie rejoinder 

8.4. Summing up 

Money in a near-barter cconoms 

Suggested reading 


2 

3 

4 

5 


Part 3 The theory of growth 
Some basic concepts 

I Statics and dynamics 
The beginnings 
Comparative statics revisited 
Dynamic economics 
The determinants of economic growth 

5.1. The accumulation of capital 

5.2. Technical progress 

5.3. Population increase 

6 The fundamental growth equation 

7 The warranted rate of growth 

8 The natural rate of growth 

9 The Harrod-Domar equation 
Suggested reading 




A simple growth model 

1 Balanccd-grov%'th equilibrium 
I. I. The ‘golden age’ 

t.2. Balanced growth examined 

1.3. Capital widening versus capital deepening 

2 The next stages in the analysis 

3 Adjusting to the labour supply; (i) A variable capital-output 

3.1. The neo-classical production function 

4 Savings, investment and balanced growth 

4.1. Net and gross investment 

5 Adjusting to the labour supply: (a) A variable savings ratio 

5.1. The 'classical' savings function 
5-2. Income distribution and savings 

6 Adjusting to the labour supply: (3) A variable capital-output 
and a variable savings ratio 

6.1. The neo-classical view 

6.2. Professor Kaldor’s view 

6.3. Other savings functions 

7 '^3ges, savings and population growth 

7.1. A Malthusian possibility 

7.2. Kaldor’s theory 
Growth and profits 
Departures from balanced growth 


f.GG 

56G 

567 

568 
57 ^ 

574 

575 

576 

577 

579 

580 

.58 i 


583 

585 


585 

f,8G 

587 

588 

590 

590 

59 ' 

592 

593 
595 

598 

597 

599 


600 


ratio 


600 

600 

601 

602 

603 

604 
606 
609 
6to 
612 

612 

613 


ratio 


8 


613 

614 

8*5 

8*5 

616 

616 

617 

618 






619 


9 I 1 \u' ’celling* and the n<K>r 

<4 2 Aun>non)ous in\c5tmciu aiul the fl<H)r 

Siimjoted reading: 


Technical progress and capital accumulation 

r 1 he role of technical progress 
I I A classKal' niodel 
[ 2 T he stationarN ^tatc 
i .{ Kevnc'iati pessimism 

1 4. The cHccts of technical progress 
2 How technical progress works 

2.1. Capital deepening 

2.2 Bursts of technical progress 

2 4. Other vsavs of adapting to technical progress 
2 4 The age structure of capital 

2.5. Invention and innovation 
The ncutralits of innovations 
3.1 Hicks-ncuiral technical progress 

3.2. HarrrxI-neutral technical progress 

3-3 Hicks-neuiral versus Harrod-ncuiral technical progress 
3.4. The Robinson-L’ravsa tlieorcrn 

4 The measurement of capital 

5 Regi<inal emplovmcni and technological change 

6 When to replace assets 

7 Schumpeter and ‘creative destruction* 

8 Inxestment in human capita) 

Investment in edutatimi 

(4.1 Kor the individual 
<} 2 for tin nation 
Suggested reading 

Conclusion 

1 The economics of scarcity 

2 I he economies of w astc 

3 The economics of promise 

4 C^immenis on Part One 

5 Comments on Part Tvso 

6 Ca>mmcnison Part Three 

7 The role of economic theorv 

8 1 he value of economic theorv 

9 Some unsolved problems 
10 Building one's own motlcls 

Further reading 


620 

621 

621 

622 

622 

623 

624 

625 

626 

627 
627 

627 

628 

630 

631 
G31 
631 

633 

637 

637 

638 

639 

640 
642 
646 
648 

648 

649 

85' 

652 

6^-2 

652 

652 

654 

653 

656 

656 

658 

659 
659 

G6t 

663 


Index 




Preface to the fourth edition 


This book is designed for students with no previous knowledge of 
economic theory who wish to study the elements of the subject 
systematically. It b hoped that some parts of the book will also be 
useful to more*advanced students. The book provides a general 
introduction to economic theory, but does not deal with the special 
problems ofintemational trade, public finance and welfare economics. 

The first two edidom did not cover the theory of economic growth. 
In the third edition, we attempted to provide a comprehensive dis¬ 
cussion of the theory of economic growth which by that time (1963) 
had reached a state where a body of doctrine was emerging. We did 
our best to summarise that part of growth theory on which there then 
appeared to be agreement, and hoped that the third edition would 
leave readers in a position to understand and to reach their own 
conclusions about current controversies in growth theory. 

The fourth edition makes major changes. While the book b still 
aimed at anyone wishing to obtain a thorough grounding in economic 
theory, it has been substantially re-written. In Part One, Chapter 4 
now provides an introduction to Revealed Preference. We hope that 
an extended discussion of Marshallian economics of the firm and 
industry in Chapter 7 b now more faithful to Marshall’s original 
treatment. The discussion of costs in Chapter 5 has been expanded, 
as has the discussion of oligopoly in Chapter 9. An introduction to 
discounted cash flow analysb has been added to Chapter 14, and a 
summary of general-equilibrium analysb, which b in the European 
rather than the Anglo-Saxon tradition, has been added to Chapter 
16. The remainder of Part One has been brought up to date. 

Part Two, on Macro-Economic Theory, has been so radically 
re-written as to be almost new. While continuing to give an intro¬ 
duction to Keynesian macro-economics, Part Two abo covers the 
main changes that later writers have made to the original Keynesian 

There have also been considerable changes in Part Three. While 
the broad outline of our introduction to the theory of economic 
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Introduction 


1411 Im' diMilttl iMlu (hirr pjf(' .in* <li'V(n|>M\r 

nnfKiniii v noniMiiii ihc'tir\ and applirtl ( uuMiniii ^ hi iirs<n|iu\(* 
riiimimiis ofir ii>ilrt u Ki»i(rthrr all chr rrl(*v an( l.ti n .iIkiuI p.irlii iiKir 
ii>r r\ani|ilr, ilir a^ruultural nl I .in/. him. ot llir 

^KnuUi imtilr iiuluilrr^Kxniionui tlirtuN. or rt onortiii .iii.iIn sis, 
givo a umplifirtJ rxpkCnation <4 thr was in viIimIi an 
ivxtrm Horka and thr iin|Kirtant fcaturo ol sinli a 
rtniMimio ukrf ilir framework of anaKxis providiti In 
ihron. It lim rithrr to uw this anaU%is to explain tin* lau^rs and 
ugnifuarur of c\cnn rrj^ortnl l>> dr%cripti\r tionornnts; or it tries 
to 'Irtt* m>nomu thror>, diMu^rring Hlirllnr p.iitjiular llirorirs 
appear to be iup(M>rtni In suiistical and other rxidnnr aUujt the 
real Horld 

Hm book u aiKKJt rir>nomic thror> and givo an outline o( the 
Ha> in uhich rrorKiniic %>*iiems operate. Without such tlnonrs t<i 
tni Of appi>. applirtl nonomists could not uork. In intriHluriiiK our 

He lhall be roricti in ciiwijss our subjrc l 
in 4lMtracl arnl m rr-umplifird lcrm». Ilic rrj| h oriel i\ \rr> c omple x, 
41 x 1 to crrale » ihrorx of rconomio nliirh irictl to |.ikr ae count ol all. 
or rxm ment. of that ccmipIrxilN would Ik- Ix-ve.iid the r.ip.i(M\ of 
any human brain. It would not inerrasr our iincIrrM.indiiiE. but 
would confine u*. We Oiall therefore conftiir ourv Ives to convidcring 
only the most important features of modrin rconomirie \N hilc 
ineMtably abstract arxi a little unreal, such a tli.-orx h.x% the- liriuc 
erf being umple and easily intelligible. 

In order m conslrucl a theor> of economics one lias to undmaltc 
two tasks. Mrsi, one must make assumptions alxieii conditions in the 
ccon^y one wishes to anal>-K-. These assumpi.e.i.s. or hsiKitheses, 
wiU^ of a broad and general kind. They will lx alxiui such things 
as ihe way human beings act, their physical environment and llieir 
•ocial and ecoiwmic inslitulions. Sexond. one must draw inferences 
or deductions from such assumptions. 

This D how economic theories are comtnicted. It will help readers 
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if, even ai this early stage, we consider these assumptions, and the 
way economic theorists derive conclusions from them, in greater 
detail. 

We begin by considering the three broad categories of assumptions, 
which we have just mentioned. First there arc assumptions about the 
behaviour of indiv'idual human beings. Economists are most usually 
concerned witli people in two capacities, as consumers and as 
businessmen rutining their own firms or entrepreneurs as economists 
often call them. When economists discuss the actions of consumers 
(hey assume that consumers behave ‘rationally’. For example, they 
assume that when a consumer goes into a shop and asks for a news¬ 
paper, he dot“s not want a box of chocolates. Economists also assume 
that consumers tastes remain fairly constant and that people do not, 
for instance, frequently change from being meat eaters to being 
vegetarians and back again. Economists also assume that consumers 
always try* to get the greatest possible value for their money and that 
they balance the satisfactions they derive from spending money in 
one way against the satisfactions they would derive if they were to 
spend the same money in a different way. 

Similarly, when economic theorists consider the actions of business¬ 
men, they assume diat the main aim ofever>' entrepreneur is to make 
as much money as possible. The assumption that consumers seek the 
greatest satisfaction from spending their money and that entre¬ 
preneurs seek maximum money profits, is often referred to as the 
assumption of ‘economic rationality'. So far as consumers arc con¬ 
cerned it seems a very reasonable assumption. In the ease of business¬ 
men it may sound a litde less plausible. Nevertheless, even there the 
assumption of economic rationality is probably the most useful one 
to make. It would certainly be unreasonable to suppose that all 
businessmen tr> to lost as much money as possible; so we assume that 
businessmen go into business to make money. It may be objected 
that what businessmen arc really lr>ing to do is something more 
complicated than simply seeking maximum profits. But to introduce 
a more realistic assumption would make economic theory vcr>' 
difficult, while no-one is at all certain what the best alternative 
assumption would be. 

The big attraction of the assumption that entrepreneurs seek 
maximum profits is that it enables us to construct a fairly simple 
theor>' of the firm and the industry. It would, of course, be perfectly 
possible to construct a iheorv' on any other conceivable hypothesis. 
One could, if one thought fit, construct a theory of busincs.s bchav'iour 
on die assumption diat every* businessman tries to make profits equal 
to the square root of his wife’s age, multiplied by /^looo, £,\oooOy 
or, indeed, ^(^loooooo, as appropriate. Such a theory* would be 
extremely intricate both to construct and to use. Since it would also 
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be unrealistic, it seems much more sensible to begin by basing the 
llieor)’of both consumers’ and producers’ behaviour on a simple and 
yet plausible hypothesis. The assumption that both seek the greatest 
possible benefit for themselves seems the best starting point, though 
there will be occasions when we shall want to relax it. 

The second broad group of assumptions underlying economic 
theory is about the physical structure of the world. These a.ssumptions 
are about geography, biolog>' and climate. Such as.sumptions are 
usually implicit rather than explicit, but an attempt is made to 
ensure that economic theor>- a.sks nothing which Ls physically 
impossible. For example, when economic theorists discuss agricultural 
problems they acknowledge that har\’est time is determined by 
nature. The economist has to accept this as a fact. Again, no reputable 
economist would put forward a theory based on (he assumption that 
bananas and grape's grow in profusion in Scotland. Similarly, 
economic analysis accepts the fact that industrial workers need some 
rest each day and that technical factors prevent industrial output 
from being unlimited in amount. 

This leads to the basic assumption which economic analysis makes 
about the physical world. It is assumed that the fundamental feature 
of the economic world, the feature which gives rise to economic 
problems at all, is that goods are scarce. Very few things in the world, 
with the exception of air. water and (in some countries) sunshine, 
are available in unlimited amounts. It is because of scarcity that 
goods have to b{; shared out among individuals. If scarcity did not 
exist, there would be no economic system and no economics. 

Dealing with economic problems—with the problems of scarcity— 
is the function of the price system, In any countr> using a price 
system, individuals in thaicountiy arc provided with money incomes, 
whether in exchange for working or owning property, in the form of 
pensions after retirement, or in some other way. Everyone is then 
free to spend the money he has in whatever way he wishes at current 
prices. The general level of prices has to be the one required to 
ensure that neither gluts nor shortages develop. Money is the ration¬ 
ing device by which goods and scr\'iccs arc rationed out between 
members of the community. Individual prices show which goods arc 
more plentiful (and cheaper) or scarcer (and more expensive). They 

divert spending away from expensive goods, using a lot of resources to 
ones using fewer resources. 

Of course, at some dmes in all economics, for example during 
wars, shortages of some or all goods and services develop. 1 1 may then 
be necessary to supplement money as a rationing device either by 
allowing queues and shortages to grow or by introducing ration 
tickets which have to be given up (as well as money) when the 
scarcer goods arc bought. Money can be looked on a.s a ‘generalised’ 
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r.itioTi ticket. It allows each <>l us lo buy our 'ration' of goods and 
si TN ices in general. 

I hese arc particular ways in w hich the problems of scarcity are 
clciilt with, riiey emphasise the fact that the basic task of an economy 
iv In di\ ide out the available gcK)ds and serv ices in some w a) or other. 
W hether a price mechanism or some more direct way of rationing 
goods is used, the task of every economy is to allocate goods to con¬ 
sumers. 

*1 he third broad group of assumptions on which economic thcorv* 
is based relate to social and economic institutions. l\vo examples of 
such assumptions used in ihi.s book will sufTice. We shall assume on 
the one hand that the analysis relates to a counir)* with a relatively 
stable political sysK'm. For instance, we shall assume that consumers 
.iiul pnxlucers earn their living by exchanging money for goods, and 
work for wages, in a law-abiding fashion. Wc shall rule out the 
possibility that many people might live on the proceeds of smash- 
and-grab raids or highw ay robberies. 

(.)n the other hand we shall make considerable reference to the* 
market an economic institution. By a market, economists mean any 
organisation whereby the buyers and scllcR of a particular com- 
inmlity are kept in close toucli w ith each other and so arc able to fix 
il.s price. Those dealing in any market need not be physically close to 
each other - they may keep in touch by telephone. All that is reqtiircd 
Ibr there to be a market is that all consumers must be well informed 
about what is going on, so that a single price can rule throughout 
the market. Much of the analysis in this book will be based on the 
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as.sump(ion that there are numerous ‘markets' where the prices of 
the various goods arc determined. 

So much Ibr the assumptions which we, in common will) otlier 
economic theorists, shall make. W'c must now' say something about 
tlie process of rea.soning w hereby cconomie theories, or ‘economic 
laws' a.s they arc sometimes called, arc deduced from assumptions of 
llie kind wc have just been discussing. Unfortunately, it is not easy lo 
illustrate shortly the way in whi< h this is done, but perhaps a simple 
instance will sufTicc. 

When economists discuss the determination ol the price of a gocnl 
in a market, they deduce that one can legitimately expect the price 
ol the commodity traded lo lend lo a single uniform price throughout 
tin* market. For example, economists deduce that if the same kind of 
Iruit is dearer on some stalls in a market than on others, buyers acting 
lalionally’ will buy the cheaper fruit, so that tin* sellers of the dearer 
Iruit w ill have to lower their prices in order to dispose of their stocks. 
For. since an essential charac leristic of the market is that all buyei^ 
and sellers in the market are in close touch w ith each oiIut, evervone 
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will have a shrewd idea what everyone else is dniiig and ihinkinj'. It 
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is only reasonable (o conclude that all buyers and sellers will know 
all the time what the price of the good tradc<l is. 

We have explained that applic'd economists are oltcn concerned 
to ‘test’ theory, studying statistical and other evidence to discover 
whether it appears to support particular economic theories. The 
branch of economics that has developed most rapidly in recent \cars 
is known as econometrics, and econometricians liave been developing 
ways of using statistical methods to test the validits of economic theory. 
Since econometrics is likely to be of growing importance, we shall 
look briefly at one example of the way in which econometricians 
w'ork. 

We shall see later that an important concept in contemporary 
economic theory is that of the 'consumption fuiielion'. Ecunoinie 
theorists hold that there is a reasonably stable relationship between 
a country’s total national income and its total e.xpeiidilure on the 
consumption of goods and serv'ices. 

If an econometrician were testing this notion he might take 
statistics relating, for a number of quarters, total expenditure on 
consumption to total national income. For example, he might collect 
the data given in Fig. o.ia. Here, we show total national income 






Total national income (£m ) 


along the horizontal, *-axis. We show total consumption up the 
vertical,_>’-axis. So, for example, if the econometrician took tlata for 
twenty quarters, he would obtain the twenty crosses shown in Fig. 
o.ia. He might discover that, in the quarter represented by point .1, 
national income was ^(JOTmillion, while consumption was ^OC 

quarter represented by point B, national income was 
^U<milhon and consumption /^OiJmillion. 

Using statistical techniques, the cconomeirieian would then 
discover which line best represented the general relationship between 
consumpuon and income shown by the crosses in Fig. o.ia. If this 
were the line OC, as shown in Fig. o.ib, the eeonomctrician would 
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tlicn say that this line represented the consufnpUon function. It 
would show the relationship between total consumption and total 
income. The evidence would be taken as suggesting that there was a 
definite functional relationship between income and consumption 
of the kind that the idea of a consumption function suggested, and 
that its shape was OC. While few* (or indeed none) of the poinu in 
Fig. 0.1 a might lie on the line 0C\ this line would be accepted by the 
statisticians as giving the best lit' that econometric methods could 
provide between the points in Fig. o.ta and any single line, like OC. 

? 



Fhis evidence would also be taken as showing that the consumption 
function w as linear (a straighi-Iinc)» with the slope of OC in Fig. o. ib. 
The ‘lest' would have shown that there was a consumption function, 
and that currently its shape was OC. 

Like all econometric work, this is an example of w hat is known as 
'positive' economics. One is concerned with obsei^ing the world a.s 
it is, not with advocating svhal the best possible w'orld might be. A 
great deal of economics is of this kind. Positive economics attempts 
to describe and analyse the existing situation, rather than suggesting 
how to change it. It is with positive economics of this kind that we 
shall be entirely concerned in this book. 

However, economists do often make 'normative' statements. 
Instead of explaining how the economy actually operates, they suggest 
how it should operate. Especially where problpms of tl)c national 
economy arc concerned, economists abandon the objectivity of 
'positive' economics and make 'normative' statements. Indeed many 
of us do this, whether we arc economists or not. If only in discussing 
economic problems w'ith our friends, we suggest what the govern- 
mcni's economic policy ought to be; how government should act to 
increase the level of employment: to change the tax system, and so 
on. We say w hat ought to be rather than what is; we make nonnalive 
rather than positive statements. 

Fhe reason why this book excludes normative economics is not 
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that wc regard it as unimportant. It U that we simply do not have 
the space that would be required to consider ‘normative economics 
sufficiently tltoroughly, as well as providing a grounding in economic 
theory. 

Wc have now explained in general terms what economic uieory 
is about. It remains to say a little more explicitly what wc shall do in 
this book. Wc have seen that one of the economic analyst’s interests 
is in prices; and rightly so. Everyone is affected when prices rise or 
fall. The housewife going shopping is seriously interested in whether 
goods in the shops she visits arc dear or cheap. Similarly, every 
entrepreneur is anxious to find out whether the prices of his products, 
and of any factors of production he uses, arc high or low. Prices are 
important to everyone. The economist must therefore explain how 
prices are determined and why they are high when they arc high or 
low when they arc low. However, we shall not call Part One of this 
book ‘price theory’. Another important distinction in economics is 
between micro-economics and macro-economics. 

Micro-economics looks at what happens in particular parts of the 
economy. It looks, say, at what determines the price of apples or the 
wages of computer programmers. Macro-economics looks at the 
economy as a whole. 

Part One is concerned with micro-economic problems. It is 
concerned with what determines the prices of individual goods. It 
also considers what determines the incomes of particular factors of 
production. Wc therefore give it the title .Micro-Economic Theory. Wc 
explain the way in which prices, whether of goods or factors of 
production, are determined. 

Although prices are important in the real world, they arc not the 
only things which matter. In particular, no economist can overlook 
the importance of knowing what determines the level of employment 
and activity. For conditions both of depression and unemployment 
and of high activity and inflation cause social unrest. The second 
part of this book therefore deals with Macro-Economic Theory. It looks 
at the total economy, instead of at small parts of it. It shows what are 
the causes of high and low levels of unemployment and activity. 

Finally, most of us arc keenly interested in raising our own and 
other peoples’ standards of living. The third part of the book therefore 
turns to the Theory of Growth. It considers the factors which lie behind 
rising living standards and studies what it is that determines whether 
economic growth is slow or rapid. 

We turn now to our first topic; the explanation of how prices arc 
determined. 
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Micro-economic theory 












Demand and supply 


The price of anything is the rate at which it can be exchanged for 
anything eke. A» we saw in the Introduction, one of the main tasks 
of economic theory is to explain why goods have prices and why some 
goods are expensive and others cheap. Economic theorists have built 
up a generalised theory of prices which can be used to analyse the 
whole range of pricing problems. For all these problems, such as the 
determination of prices of consumer goods, wage rates, rates offoreign 
exchange, stock exchange prices and the like, exemplify the general 
pnnciples by which prices are determined. 

^ question which price theory sets out to answer is: 

ny IS It that goods and factors of production have prices?’ Put 
baldly, the answer is that they have prices because, on the one hand 
they are useful and, on the other hand, they are scarce in relauon 
to the uses to which people want to put them^For example, meat 
uld never command a price m an economy composed entirely of 

nm be useful and could not have a price. In addition to being useful, 
g^s must be scarce in relation lotuses to which people want to 
put they are to be pneed.T^instance, whilst air is clearly 

run im>I!Jl available 

^sef^^ command a price. It is 

useful but It IS not scarce. Goods like air, which are the gifts of natu« 

bear a pric? Bv“co"T 

Tprice " ’ do bear 

because they^c s^^, and only 

ey are scarce tha. seUen canuot supply them in unlimited 
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quantities. But usefulness and scarcit>- are only the underl>ing forces 
which cause prices to exist. When the price of any good is determined 
in the market for that good, it is because usefulness and scarcity 
express themselves concretely in the form of the demand of buyers 
on the one hand and supply by sellers on the other. This, then, is the 
first major step in our argument. 


i. The 
Market 




We now know that prices are determined by demand and supply. 
The next step is to consider the way demvid and supply interact in 
the market. The easiest way to do ihb will be by building up a 
simplified hv-poiheiical model of a market for a commodity. Before 
doing so, however, it will be useful to say more about what economic 
theorists mean by a 'market’. Briefly, they mean any organisauon 
whereby the buyers and sellen of a good are kept in close touch with 
each other. It b important to rcalbe that there b no need for a market 
to be in a single building as happens, for example, with the Smithfield 
meat market in London or a Stock Exchange. It will be just as much 
a market if buyers and sellers sit beside batteries of telephones, as 
happens in a foreign exchange market. The essential feature of a 
market b that all buyers and sellers should be able to get in touch 
with each other whenever the market b open, either because they 
are in the same building or because they are able to talk by telephone 
at a moment’s notice. 

Let us now build up a model of a h>'pothetical market for a com¬ 
modity. We shall call it a cotton market, though it is unlikely that 
any actual cotton market will correspond to this simple model. We 
shall make several simplifying assumptions about conditions in this 
‘cotton market', and it b important to state them explicitly at the 
outset. First, we shall assume that ever)' bale of cotton offered for 
sale b of the same quality, so that there can be no price difference 
because some bales of cotton are better or worse in quality than others. 
Second, we shall assume that all the cotton can be bought in either 
small or large amounts at the same price per bale. Thb is a reasonable 
assumption in the case of cotton, but would not be so reasonable 
when dealing, for example, with automobiles. One could hardl> 
sell them in halves, quarters or eighths. Thb assumption implies that 
there are no rebates of the ‘five pence each, six for twenty pence 
variety and that, when price changes it can change by ver>' small 
steps. Third, we shall assume there are large numbers of buyers and 
sellers in the market. Fourth, we shall assume that the market, while 
not necessarily in a single building, is one where information is easily 
exchanged and where there arc no transport costs between the various 
parts. Because of this, we can assume that every buyer and seller in 
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Table t,x 

Demand and 
supply schedules 


the market knOH-s what ever>’ other buyer and seller is doing, and 
that the same price will rule throughout the market. If price changes 
in one part of the market, it must change similarly in all parts. 

These four assumptions are often made by economists and technical 
terms have been coined to describe them. In technical language the 
assumptions arc; i. Homogeneity; 2. Divisibility; 3. Pure com- 

petiuon; and 4. A perfect market. In a word, we are assuming 
‘competitive’ conditions. 

Having made these assumptions about conditions in a competitive 
market, we must now make some assumptions about the nature of 
the forces at work in that market—demand and supply. So far as 
demand by buyers is concerned, it seems reasonable to think that 
there will be some very high prices at which no buyer will purchase 
anything, and some very low prices at which all buyers will buv 
large quanuties of cotton. Between these limits, the lower the price 
u the more cotton wiU be bought. For buyers who were previLly 
unable to afford any cotton will be able to do so when its price falls 
and vice versa. Similarly, it is reasonable to assume that when prices 
arc fery high sellers wiU be only too keen to sell as much cotton as 
they can, whi c conditions remain good. Again, when prices are 
low. selle^ w.U tend to hold back their supplies in the hope that 

wUl berow'^^.' h- amounts of cotton 

offered by sellers is hkely to be. For, the higher the price, the more 
a^ous seUers wiU be to dispose of their supplies while prices remain 

'supplied 

and demanded at vanous h>-pothetical prices are as shown in Table 


Price per bale 

Demand schedule 
(at this price buyers 
will take (bales) ) 

Supply schedule 
(at this price sellers 
will offer (bales) ) 

46-50 

£550 

£450 

£350 

42-50 

£150 

40-50 

20 000 

40000 

60000 

60 000 

100 000 

120 000 

1 20 000 

100 000 

80 000 

60 000 
40000 

20 000 


TatTcTrourLt 

p- of^3-50 per ~ 


14 Demand and supply 


this is the only price at which the amount demanded is equal to the 
amount supplied. Only at this price can all those wishing to sell and 
to buy at any one price be satisfied. 

If the market price is above £3-^0, more cotton will be offered by 
sellers than is demanded by buyers and the tendency will be for the 
price to fall. Those sellers who are unable to dispose of their supplies 
at the existing price will begin to make price reduedons in the hope 
of atiracdng custom. As the price falls, amount demanded will 
increase and amount supplied will decline in the way shown in 
Table i.i until, at the price of;C 3 ' 50 > 'he sellers who arc willing 
to sell will be able to find purchasers for their cotton. Similarly, if ' 
the price b below £330 a bale, the amount of cotton demanded will 
exceed the amount supplied and the price of cotton will tend to rbe. 

For there will be many unsatbfied buyen at any price below ;C 3 ' 50 - 
UTtile they would be only too glad to buy at a lower price if possible, 
they will be prepared to see the price rise rather than go away 
empty*handed. When the price has risen to ;C 3 ' 50 > 'he buyers 
who arc prepared to buy at that price will be saibficd. 

Only at a price of £3 30 a bale will there be no tendency for the 
price to change. Only at thb price will there be no unsadsfied buyers 
or sellers who are prepared to sec prices alter rather than go away 
without having bought or sold any cotton. Consequently, it b only ■* 
when the price b ;C3'50 ^ hale that the price will remain stable at a 
given level. Thb price at which the amounts demanded and supplied 
are equal b known in technical language as the equilibrium price. At 
thb price the forces of demand and supply arc balanced, or in 
equilibrium. It is called an equilibrium price because price settles 
down, or comes to rest, at thb level as the result of the balancing of 
the opposing forces of demand and supply. 

Thb diagrammatic demonstradon of the fact that a market b in 
equilibrium when the amount demanded equab the amount supplied 
could, equally easily, be carried out using simultaneous equations. 4 
If we denote amount demanded by q^ and price by p, the demand 
schedule in Table i.i simply represents the same information as the 
demand equadon: 

We can check thb by taking, say, the price of ;C 5 ' 5 ®’ substituting 
into the demand equation. We then have the quantity demanded 
(20 000 bales) shown in Table i. i: 

Vd=(6-50-5 50) 20000 
= 20 000. 

If q^ equals amount supplied and p still equals price, the supply 
equadon (representing the same information as the supply schedule 
in Table i.i) b: 
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= 0-50) 20 000 

For equilibrium, we know that amount demanded [q^) must equal 
amount supplied {q^). This will happen when the right-hand sides 
of the two equations are equal. We then have: 



130000—20 000 ^=20 000 10000 

—40 000 p= —140 000 
■■■^= 3-5 

The equilibrium price is ;C3-50. This again agrees with Table i.i. 
If we know that the equilibrium price is ^3-50, we can at once deduce 
from the demand equation (or the supply equation) that the equilib¬ 
rium quantities demanded and supplied are: 

(6*50—3-50) 20000 
=3x20000 
=60 000 

The equilibrium position for any market can be calculated if one 
knows the equations for the demand and supply schedules, whether 
these are independently given or derived from data like that in 
Table i.i. Consider the following hypothetical demand and supply 
equations, where is again quantity demanded, j^is again quantity 
supplied and p is again price: 


9^=50 000—2 000/* 
and ^,= to 000-1-3 000 P- 

Equilibrium then occurs where: 

50000—2000^=10000-1-3000 p \ 

or —5 000 p=—40 000; 
orp=8 


The equiUbrium price is 8. Substitution in the demand or supply 

^uauon shows that the equilibrium amount demanded and supplied 

u 34 000 units. While we shall concentrate on diagrams in this book, 

much of the analysis could be easily translated into algebra in this 
way if one wished. 


One conclusion from this type of analysis is that demand anc 
supply determine price. It is also often said that price determine 
demand Md supply. These are important generalisations about th« 
^Udonship between demand, supply and market price, but the^ 

contradictory. The reason wh 
IS difficult to make sense of them is that we have not, so far, made 

very important distinction. It is e^ntial in economics .0 db 
tinguish between the quantity of a good which is demanded 01 
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supplied al a particular price, and the general conditions of demand 
and supply. These can be depicted by schedules showing the various 
quantities of the commodity' which would be demanded or supplied 
at many different prices. Only one of these prices can be the actual 
market price, in our example ;C3'50. It is this market price which 
determines the amount actually exchanged in the market, in our 
case 6o ooo bales, but this price is itself determined by the interaction 
of the demand schedule with the supply schedule. It is quite possible 
that a change in the price at which the market is in equilibrium may 
occur and that such a change will alter the amount demanded and 
supplied. Such a change in the equilibrium price must itself have 
been brought about by a change in the demand schedule, the supply 
schedule, or both. This distinction between the general demand and 
supply conditions shown in schedules like those in Table i.i and the 
actual amounts demanded or supplied at one particular price is 
important and should always be borne in mind. 

Two other important points about an anaK’sis like this must be 
mentioned here. First, it should be obvious that since demand and 
supply are the two forces which determine price, the analysis of a 
market will hold only if demand and supply really are independent 
of each other. That b to say, one must make the simplifying assump¬ 
tion that buyers do not also appear as sellers and vice versa. Since 
we are concerned here with a cotton market, it is reasonable to 
assume that suppliers are not likely to buy their own goods, and that 
even if they occasionally do, they buy only in negligible quantities. 
If we were dealing with a chocolate manufacturer, we should be 
entitled to assume that even if he did sometimes cat chocolates, he 
would never cat a significant proportion of the output of his own 
factory. We shall assume that, as a rule, buyers and sellers arc quite 
different people, so that demand and supply are independent. 

Second, it is important not to overlook the relationship between 
prices in different markets. We have seen that in competitive con¬ 
ditions the same price will rule throughout the market for a single 
good. Naturally there will be less tendency for prices in different 
markets to bear any particular relationship to each other. There 
will be less connection between markets because each market is con¬ 
cerned with a different commodity. Nevertheless, there will be some 
connections even here. For example, if prices in the meat market 
rise there is likely to be some rise in prices in the fish market. People 
will tend to cat more fish and less meat if meat becomes more expen¬ 
sive. Tlie demand for fish will increase and its price will rise. Similarly, 
a change in the price of cotton may affect the price of wool, since 
both arc used in clothing. 

Some markets will be very much less closely related. It is unlikely, 
for example, that a rise in the price of mustard or of pepper will alter 
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the price of hats. Yet it may have a slight effect. If people spend more 
money on mustard, they uill have less money to spend on other 
things and they may conceivably decide to wear their hats just a 
little longer. Thus, while each market is primarily concerned with 
determining the price of a single good ever>’ market is related in some 
degree, sometimes quite great, sometimes ver>- small indeed, to all 
the other separate markets. 

In view of this, it is clear that if we were to trv’ to take account of 


all the repercussions of a change in the price of, say, cotton, on the 
prices of other goods, we should be faced with a ver\' complicated 
problem. We are concerned at thb stage to make our analysis as 
simple as possible. We shall therefore confine our attention to 
analysing only one market at a time, and nile out the possibility that 
disturbances from other markets can upset this analysb. Such an 
analysb b often used by economists and b knowm as particular equilib¬ 
rium analysis, since it seeks to explain what happens in one particular 
market and ignores what b happening in others. Alternatively, it b 
known ^partial equilibrium analysb because it seeks to analyse only a 
part of the economic s)'stcm. This b in distinction to general equilibrium 
analysb, which we shall use later in the book, where we analyse the 
effects of changes in one market on conditions in others. 

What we do in particular equilibrium analysb b to confine our 
attention to changes in a single market by taking it for granted, either 
that demand and supply in the market bolated for special study b 
independent of price changes in other markets, or alternatively that 
such price changes do not occur. It b also important to realise that 
the demand schedule is constructed on the assumption that con- 
sumen have given, constant money incomes. Anv changes in these 
incomes would alter the demand schedule. The amount demanded 
at each pnee would be different. 


Ue therefore assume in particular equilibrium analvsis that all 
pnees are given, except the one in which we are interested, and that 
consumers have money incomes of given size to spend. We also 
assume, « already noted, that demand and supplv schedules are 
cornplete y independent of each other. Obsiouslv,' with such an 
analytical framework we can give only a partial or incomplete picture 

changes in one 

to “ “P'iyi'ly nilcd ou., Nevertheleas, 

to vnll „,ake onr .ask much simpler, while enabling u, to give a 

in 'herin.!^'"“T'''''' dcermine^l^. kVe 

to buildine^““ h complica,i„ns of general equilibrium when 
he building of our theoreucal system b sufficiently advanced. 
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3. Demand 

5./ Effeclhi 
demand 


Wc have shown how the price of any commodity or economic service 
is determined by the interaction of demand and supply. It is now 
necessary to see more precisely what demand and supply are. First, 
lef us consider demand. What do wc mean when we speak of demand? 
We have seen that goods are demanded because they are useful, and 
it might be thought that each good is demanded by everyone who 
thinks that it is useful—by everyone who wants it. In fact, not every 
want on the part of a consumer expresses itself as a demand in the 
market. A consumer’s desire to buy a good will affect the market 
price of that good only if this desire can be translated into a money 
demand for the good in question. Demand in economics means 
demand backed up by enough money to pay for the good demanded. 
For example, while every Englishman is supposed to want a country 
house, ver>’ few arc able to afford one. Only the demand of those 
who have enough money to buy country houses affects their price. 
We are concerned in ihb book only wdth demand which is effectively 
backed up by an adequate supply of purchasing power—with 
'effective demand'. 



curve 


We have so far considered the demand for cotton in a hypothetical 
cotton market. We did so by drawing up a schedule showing the 
amounts of cotton demanded at various prices, in Table i.i. But, 
while economists do use arithmetical demand schedules, the demand 
schedule for a good is more usually shown graphically by drawing 
what is called a demand curve for the good in quesuon. A demand 
curve shows in visual form the state of affain on the demand side of 
the market for a commodity at a given lime. Wc make the usual 
assumptions of pariicular equilibrium analysis, namely, that all prices 
are constant except that of the good in which wc are interested, and 
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Fig. 1.2 


that consumers have fixed money incomes. On these assumptions 
we can draw a curve showing how much of the given commodity will 
be bought at various prices. In the following diagrams we shall show, 
in stages, how a demand curve is drawn up. 

The fint stage is shown in Fig. i. i. Up the vertical axis, the_>'-axis, 
we measure various hypothetical market prices vrith which we 
assume consumers to be faced. In fact, what we have done is to lake 
the prices from Table i.i. Prices arc therefore measured in pounds 
per bale. Along the horizontal axis, the x-axis, is measured from 
left to right the increasing total quantity of the good, in this case 
thousands of bales of cotton, which consumers are assumed to buy at 
these prices. We can then plot the demand schedule from Table i.i 
as a series of points. Each point represents the amount of cotton 
which would be bought at a particular price. We have exactly the 
same information in Fig. i.i as in Table i.i, but we have it in a 
different form. 

In Fig. 1.2, perpendiculars arc drawn from each of same points 
as are shown in Fig. i.i to the two axes, forming rectangles. This 
provides us with more information because the area of each rectangle 
represents consumers’ total money outlay at the price in question, 
namely the price per bale multiplied by the number of bales bought. 

In Fig. •_^we assume that Acre is complete divisibility, so that 
price and amount demanded can boA change by infinitely small 
steps. This enables us to draw a demand curve, joining the points 
shown in Fig. i.i by a continuous line—Z)Z). We also assume that 



Acre are no irregularities in demand conditions anywhere between 
Ae partiwlar points we have shown in our demand schedule in 
i-Jg. I.I. rhu makes Ac demand curve smooA and regular. FinaUv 

Ae^r^’f particular instance 

fall IT ' of^wtton demanded increases by i ooo bales for every 
U of 5p in pnee. This enables us to draw Ac demand curve in 
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Fig. 1.3 



Fig. 1.4a 


Fig. 1.3 as a straight line. It follows that a demand curve is a.cuive 
showing for each price how much of the good in question consumers 
would buy at that price. It represents a functional relationship between 
price and amount demanded. The function is q^=f(p), where p is 
price, is quantity demanded and the term /simply means ‘is a 
function of. We used a more specific demand function earlier 

20000. 

We have drawn the demand curve in Fig. i .3 sloping downwards 
from left to right. This b the assumption about the general nature of 



0 20 40 60 80 100 120 140 x 


Amount demanded 

demand curves which economists normally make. One reason why 
they assume that demand curves slope downwards from left to right 
is, as we have seen, that as the price of a good falb people who were 
previousU unable to buy it will enter the market, and the amount of 
the good demanded will rise. There are other reasons. Now that the 
price of the good has fallen, some people will buy it in preference to 
other goods, which they bought before, but which are now relatively 
more expensive. Again, some people who bought some of the good 
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Fig. 1.4b 


before its price fell may buy more now that it is cheaper. For these 
reasons economists assume that demand curves slope downwards to 
the right. 

One fact about demand curves which is worth noting is that their 
slope depends on the scale used. In Fig. i .4a and i .4b the two demand 
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curves represent exactly the same information as in Fig. 1.3. But in 
Fig. 1.4a the units on the x-axis are larger than in Fig. 1.3, and in 
Fig. 1.4b they are smaller. Similarly, one could alter the units on 
the^axis. It is therefore always important to be certain about the 
scale when drawing or interpreting demand curves. 

Finally, it b sometimes useful to show the same information as in 
Fig^i.3 on a different type of curve. Instead of showing the amount 
of the go^ demanded at each price, we show the total amount of 
money which consumers are prepared to spend on various hypo, 
theucal amounts of the good. This has been done in Fig. i.. wh^ 
we have drawn a tcUd ouUay curve or total expenditure curve. Along the 
*-ax.s we measure^thousands of bales of cotton. Up thej-axis, we 
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4. Elasticity 
of demand 



measure total outlay in pounds, as in the rectangles in Fig. i .2. Thus 
the line AB shows that consumen are willing to spend ;{^6oooo on 
cotton when they buy 120 000 bales. The size of total outlay when a 
given quantity of cotton is being bought can therefore be shown 
either by the height of a total expenditure curve, as in Fig. i .5, or by 
the size of an outlay rectangle as in Fig. 1.2. The total outlay curve 
expresses another functional relationship. This dme, it is between 
total expenditure on a good and the amount bought. 

It is important to realise that although price is not measured on 
either axis in Fig. 1.5 it can be discovered from this diagram. For 

example, in Fig. i .5 the slope of the straight line OB, i.e. ^ , repre¬ 
sents the price buyers will pay for cotton (;(^o-50 per b^ile) if OA bales 
(120000) arc demanded and total expenditure is £AB (;(^6oooo). 


Similarly, the slope of the line OD, i.e. 


CD 

OC 


, represents the price paid 


for cotton GC*'5o demanded, so that outlay 

is £CD. The fact that the slope of the line OB is flatter than the line 
OD shows that price is lower if OA bales arc demanded then if OC 
are being bought. 


We have seen that there is a very good case for thinking that demand 
curves slope downwards from left to right. This means that the 
amount of a good which b demanded increases as its price falls. 
Alternatively, we may say that the demand for the good is ‘responsive’ 
to a fall in its price. Although the demand for a good usually responds 
to a fall in its price in this way, there will be differences in the degree 
of responsiveness of different goods to price changes. It is usually 
agreed that the demand for a good like salt is not very much affected 
by a change in its price. On the other hand, changes in the prices of 
goods like colour television sets or foreign holidays do exert a con¬ 
siderable influence on the demand for them. 

The reasons for differences in the responsiveness of various goods 
to changes in their prices arc not easy to discover.' It is broadly true, 
however, that the main cause of such differences is the presence or 
absence of competing substitutes, all of whose prices we assume to 
be constant For example, salt is a necessity which fulBls a basic 
human need in a way that no other good will. We have to use much 
the same amount of salt whether it is dear or cheap. Few people will 
eat meals without salt whatever its price, and pepper and mustard 
could hardly be used instead. A fall in the price of colour television 
sets, howtuer, is likely to penuade more people to buy them because 
black and white sets arc close substitutes, as also arc, for example, 
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Fig. 1.7 


is relatively small the demand for the good is increasing much mon 
rapidly, as price falls,Ithan with a very steep curve. But this is tc 
oversimplify. If we look again at Fig. 1.4a and 1.4b, it seems likel> 
that, on this argument, the elasticity of the demand curve in Fig. 1.4t 
will be less than that of the curve in Fig. i .4a. Yet we have already 
seen that the two curves represent precisely the same demand con¬ 
ditions. The only difference between them is that the scales along the 
x-axes are different. It is therefore clearly dangerous to make an) 
assertions about the relative elasticities of any two demand curves il 
they are not drawn to the same scale. 

If two demand curves are dratvn on the same scale and one is 
steeper than the other, it is true that they do represent different 
demand schedules. But it is still dangerous to make assertions about 
their respective elasticities of demand. One can, however, say some¬ 
thing. Figure 1.7 shows two demand curves, AA and BB, relating to 
two entirely separate, hypothetical markets for the same good 
(markets A and B), perhaps in different countries. If the price in 
both markets falls over exactly the same range, for example from 



OF to OD, the responsiveness of demand in the market with deman 
curve BB is greater than in the market with demand curve Aj 
Demand increases by , in market B but only by in market ^ 
So long as one is concerned with a fall in price ow exact/j- tke san 
pnee range in each market, it is possible to say that a flatter curv 
represents a more clastic demand than a steeper curve if both ar 

drawn to thesamescale-provided that theinitialamountsdemande 

in each market are much the same. But one can say no more. On 
cannot say anything, merely by looking at the slopes of two curve* 
ateut el^ticities over different price ranges on each cur\'e, even i 
there is the absolute change in price in each market. For example 

one could not infer anything about elasticity of demand, merel' 

K» c market B were to fall als< 

y 5 P from ODp. This can be seen by studying a single demand curve 
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Fig. 1.8 


In Fig. 1.8 the slope of the demand curve DD is constant. If 
cla$ticit>' and slope were closely related, one would naturally expect 
elasticity to be constant as well. But when price falls by five pence, 



Fig. 1.9 a 



c 



from 25P (o 2op, the amount demanded rises from one unit to two. 
Price has fallen by a fif^ and the amount demanded has doubled. 

Elasticity of demand is five (i.c. Yet when price falls from 

lop to 5p, the amount demanded only rbes by one unit, from 4 to 5. 
It b clearly unreasonable to regard the responsiveness of demand to 
changing price as the same in both cases; yet the slope of the demand 
curve b constant, and one might well expect elasticity to be constant 
as well. If one cannot tell what b the elasticity of demand on a single 
demand curve without some calculation, it b clearly dangerous to 
make assertions about demand on two dilTercnt curves, except over 
the same price range in each case. 

It follows from thb that even a straight line demand curve, like 
that in Fig. 1.8 will have no such thing as an elasticity of demand. A 
little calculation will show that numerical elasticity of demand b 
high towards the lefi-hand end of the curve and low towards the 
right-hand end of it. Elasticity falls steadily as one moves from tefi 
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Fig. 


t.io a 


to right down the curve. This is the usual situation, though some 
demand curves do have a sbgle elasticity throughout their length. 

One example b shown in Fig. 1.9a, where the demand curve is a 
horizontal straight line. Numerical elasticity of demand b therefore 
infinite. A small fall in price below OP gives rise to an indefinitely 
large increase in amount demanded. Again, where the demand curve 
b a vertical str^ght line, as in Fig. 1.9b, numerical elasticity of 
demand b zeny. Whatever the original price b, a reduction in that 
price will leadito no increase at all in the amount demanded. It will 
remain at OM throughout. Similarly, although it b not obvious at a 
glance, the demand curve shown in Fig. t.gc also has one elasticity 
throughout its length. Here elasticity of demand is equal to i. Indeed, 
Fig. i.toa and i.iob both also show demand curves with elasticities 
equal to i. To emphasbe the ptoint about the appearance of demand 
curves being deceptive where elasticity b concerned, these curves 
both show the same information but are drawn to different scales. 



Amount demanded (units) 



Amount demanded (units) 


In Fig. i.ioa, let us consider the two points iJ and Z),. At each point, 
total outlay b the same. Whether price b isp as at D, or 5p as at D^, 
total outlay b still i5p. The same situation b shown in Fig. i.iob, 
but the scale on the x*axb b larger. In both diagrams, a fall in price 
from i5p to 5p, leads to an increase in amount demanded from i to 

3 units. Elasticity of demand b therefore 1 ^-^=!. Readers with 

3 *5 

mathematical training will realise that the demand curves in both 
Fig. i.ioa and i.iob are rectangular hyperbolae.* This means that 
every rectangle which we inscribe under these demand curves- 

Uke OPZ)Q, and OP^D^Q^~\s of exacUy the same area. Thb is true 
wherever one draws the inscribed rectangle. 

We must now look at the economic significance of these rectangles. 
It IS that the area of such a rectangle shows total expenditure, or total 
ouday, on the commodity at the price in question. Multiplying the 
pnee by quantity, which b what one does when one draws the 

‘k".' u * hyperbol. it is asymptotic to (i.c. approaches 

would vanish.' ” ' ** the inscribed rectangles 
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rectangle, gives one total outlay, or total expenditure, on the com- 
moditN. If one thinks about it, it is obvious that elasticity of demand 
equal to one, on a curve like that in Fig. i.ioa, means that the per¬ 
centage change in quantity demanded is just equal to the percentage 
change in price which gives rise to it. Otherwise, elasticity would 
not be one. It is because each inscribed rectangle is of exactly the 
same size that total outlay on the product is exactly the same what¬ 
ever price is. This is a general characteristic of demand curves with 
elasticity equal to one. 

If one studies those demand curves which are ver\-elastic and those 
vshich are inelastic, it is not long before one notices an important 
fact. This emerges clearly from Figs, i.iia and i.ub. With the 


I 


Fig. I.II a b 



Amount demanded 



demand curve in Fig. i.i la a fall in price from OP to OP^ leads to a 
large increase in quantity demanded from OQ.to OQj. The result is 
that total outlay on the product rises considerably, from OPRQ_ to 
OP^R^Q^. In other words, what we are saying is that the amount of 
total outlay shown by the shaded rectangle OP,A’Q, continues to be 
spent in the new situation. The amount of expenditure shown by 
rectangle PRXP^ is lost when price falb, but is replaced fay the much 
larger amount of expenditure shown by the rectangle QXR^Q^. Total 
outlay therefore rises sharply as price falls. 

With the demand curve shoum in Fig. i.i tb, exactly the opposite 
happens. When price falls from OP to OP,, total outlay falls very 
considerably. Once again, the total amount of revenue represented 
by the shaded rectangle OP,A*Q,b received both with the original 
and the new price. Now, however, the amount of revenue lost after 
the cut in price is shown by the large rectangle PRXPy This b far 
from being made up for by the additional revenue that 

replaces it. 


A little reflection will show that while the demand curve in Fig. 
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1 I la is not horizontal, so that elasticity of demand is not infinite, 
is' very nearly horizontal. Similarly, while the demand curve in 
Fie. 1.1 ib is not a vertical line with zero elasticity, it is close to being 
vertical. This naturally leads one to wonder whether there is sonv^ 
link between elasticity of demand for a product and the way u 
svhich the total outlay on that product alters when its price is changed 
It turns out that there is such a relationship and that it can be stated 

precisely. . 

The relationship is this. Whenever numerical elasticity of demand 

for a product is greater than one, a reduction in its price will increase 
total expenditure (outlay) on that product. Whenever numerical 
elasticity of demand for a product is less than one, a reduction in its' 
price will reduce total outlay on it. And, whenever numerical' 
elasticity of demand for a product is exactly equal to one, a reduction 
in its price will leave total outlay completely unchanged, in the way 
we have just seen. It follows at once that similar relationships will 
hold for increases in price. If the price of a product is increased, then 
total expenditure on it will fall if elasticity of demand is greater than 
one, but will rise if elasticity is less than one. Again, total outlay 
will remain unchanged if elasticity of demand is just one. 

This explains why so much emphasis has been put on elasticity of 
demand equal to one in this Chapter; what is sometimes known as- 
unitary elasticity of demand. It represents an important dividing 
line. On one side of it are all those numerical elasticities less than i 
(e.g. i) i or a iV). With all numerical elasticities less than one, we 
say that demand is inelastic. Demand increases less than propor¬ 
tionately as price falls. It is not very responsive to price reductions! | 
Similarly, outlay falls as price falls. Any demand with numerica.' 
elasticity less than one can thus be called inelastic. 

On the other side of elasticity of demand equals one, numerical 
elasticity is greater than one, e.g. 2, 5, 7 or 16. There, demand is ' 
elastic. Demand increases more than in proportion to any fall in 
price and total outlay rises as prices fall. One can classify any demand 
with numerical elasticity greater than one as elastic. Numericat'. 
elasticity shows at sight whether demand b elastic or inelastic. 

We can now see why elasticity equak one is so important. It' 
represents the dividing line between elastic and inelastic demands. 
Whenever numerical elasticity of demand is greater than one, 
demand for the product is elastic and a reduction in price will increase 
total expenditure on the product while an increase in price will 
reduce it. Wherever numerical elasticity of demand for the product" 
is less than one, we know that demand for that product b inelastic. 
A fall in its price will reduce total outlay on it and an increase in its 
price will increase it. Finally, there b the dividing line of elasticity 
equak one where, if price changes, the demand for the product' 
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changes in exact proportion and there is no increase in total expen- I 
diture on the product. | 

The reason why these relationships hold should be intuitively 
obuous to the reader by now. If elasticity of demand equals one, the 
percentage change in price is exactly equal to the percentage change 
in quantity demanded. If price is reduced, the tendency for an 
increase in quantity demanded to raise total outlay will be just 
cancelled out by the tendency for the reduction in price to reduce it. 
Total outlay therefore remains unchanged. 

If elasticity of demand is greater than one, the change in price and 
quantity demanded no longer just cancel out. A given fall in price 
now leads to a more than proportionate response from quantity 
demanded, so that total expenditure increases. This is effectively 
what we were showing when we saw in Fig. i.iia that the loss in 
outlay given by rectangle PRXP^ was more than offset by the gain of 
outlay shown by rectangle The opposite situation exists if 

demand is inelastic. Here, a given percentage fall in price leads to a 
less than proportionate response from quantity demanded. The loss 
of outlay caused by the fall in price is not made up by the increase in 
quantity demanded. The total outlay therefore falb. Again, this is 
what we were showing when we explained in Fig. i.iib that the 
rectangle PRXP^, representing lost expenditure, was bigger than the 
rectangle representing expenditure gained. 

We can show this relationship between the elasticity of demand 
and total outlay in Fig. 1.12. Here, instead of drawing an ordinary 
demand cur\’e as we have through most of thb chapter, we have 
plotted total outlay on the_)'»axb against quantity demanded shown 
on the x-axb. (We could have shown price on the x>axis instead. 
Obviously, one cannot show both price and quantity demanded on 
the same axis in the same diagram.) 

When the amount of the product demanded is small, and prices 
are therefore high, total outlay increases as price is reduced and 
quantity demanded rises. Over this range of quantity demanded, 
from zero to OA^’in Fig. 1.12, elasticity of demand is greater than one. 

In Fig. 1.12, this range of quantity demanded is denoted as Zone 
one. Once quantity demanded reaches OA", demand ceases to be 
clastic. Numerical elasticity of demand has now fallen to one, and 
over a range of output it remains at one, namely the range between 
OAand OA,. In Fig. 1.12 thisbdcscribedas Zone two.Total ouilayb 
constaniandihetotaloutlaycurvcbthereforea horizontal straight line. 

Finally, price falk to a level where quantity demanded b greater 
than OA,. Over thb range of output, which is described as Zone 
three in Fig. i.j2, demand is inelastic. Reductions in price continue 
to increase the (^^i^ty.of product demanded beyond but not 
fast enough to prevent total 6utt!ay on thoLjhfc^ct from falling. Over 

'Qbal Librarv 
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Fig. 1.12 


this range of output, total expenditure falls as quantity demanded 
increases and the total outlay curve therefore slopes downward. 

When we gave the formula for point elasticity of demand earlier, 
we saw that this measure was accurate only if we made our calculation 



for very small changes in price. We were concerned with elasticity 
over a small (strictly infinitely small) range of the curve. The formula 
for measuring point elasticity of demand gave reasonable answers 
only if the changes in price and quantity were not too large. However, 
we shall sometimes want to measure elasticity of demand over a 
substandal range of a demand curve, because a fairly large change in 
price has occurred. What has just been said about elasticity ofdemand 
at various points on a demand curve then becomes important. Provided 
there is a single numerical elasticity ofdemand over the whole length 
of the curve, there is no problem, but this will rarely happen. If we 
have a demand curve like that in Fig. i. 13, we need a formula which 
allows us to calculate elasticity of demand over a range of the curve 
instead of at a point. The point-elasticity formula is likely to give us 
a wrong answer; obviously, point elasticity of demand vriU be 
changing along the range of the curve with which we are concerned. 

A second formula for elasticity of demand is therefore used, which 
allows us to measure what is known as ‘arc’ elasticity ofdemand. It 
measures elasticity ofdemand over a range, or an arc, of a demand 
curve, like the range RR^ in Fig. r.13. 

The second formula is: 

^ elasticity 

P\~Ptl ?l + ?0 

Here, is the original price, and p, the new price. Similarly, 
is the quantity demanded at the original price, and q^ the amount 
demanded at the new price. This is shown in Fig. 1.13. 

We saw earlier that the rule for calculating point elasticity is to 
take the original price and the original quantity as denominators 
when calculating the proportional change in price and quantity. 
With am elasticity of demand, we uke the change in price as a 
proportion of the average of the original and the new price. The 
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Fig. 1.13 



change in quantity is taken as a proportion of the average of the 
original and new quantities. 

The fact that we are taking the average of old and new prices and 
the average of old and new quantities does not show clearly in the 



formula. The reason is this. To work out the average of the old and 
new prices, we should have to divide Po+Pi by 2. To get the average 
quantity demanded, we should have to divide go+9i by 2. The 
right-hand side of our formula would then be: 

lPi+P„)l^ 

(9i + ?o)/2 

Since both top and bottom of this formula would have to be divided 
by 2, we can cancel the two’s out against each other. We arc then 
left with the expression given earlier, namely, 

Numerical measures of elasticity of demand thus enable one to 
tell whether demand on any demand curve is more or less responsive 
to price changes than on another curve. It is important to remember, 
however, that there is no particular economic significance in the fact 
that elasticity is, say ^ or 2, except that demand is inelastic or clastic 
respectively, and outlay b thus falling or rising when price falls, as 
the case may be. Only in three cases b there any important economic 
significance in the size of elasticity of demand. Elasticity of demand 
equal to one, with total outlay therefore constant, represents the 
dividing line between elastic and inelastic demands. Infinitely elastic 
demand implies a horizontal demand curve for the good in question, 
with a small fall in price leading to an infinitely large rise in demand. 
Again, zero elasticity of demand means a vertical demand curve, 
with exactly the same amount of the good demanded whatever the 
price. 

One further important point to remember is this. As we have seen, 
only in exceptional circumstances (e.g. where the demand cuivc is a 
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rectangular hyperbola or a vertical straight line) will a demand 
curve have a single elasticity throughout its length. It will usually 
have a different elasticity at each point on it. It is therefore usually 
incorrect to speak of any demand curve as having an elasticity. 
Usually, each has many elasticities. But, at any given point on any 
demand curve, it will be possible to discover what the numerical 
elasticity of demand is. 


Supply depends on scarcity, just as demand depends on usefulness 
Scarcity is a much more difficult concept to discuss than usefulness, 
because it is more obviously a relative and not an absolute term. 
While it is comparatively easy to say whether or not a good is useful, 
one cannot say whether a good is economically scarce except in 
relation to the demand for it. Thus while first folios of Shakespeare 
and genuine Rembrandts are numerically scarce, for their supply is 
fixed, they may or may not be scarce in the economist’s relative 
sense. If many people want them they will be scarce; if no-one wants 
them they will be plentiful. Scarcity always means scarce in relation 
to demand. 

Why then is it that economic goods are scarce? Why is there a 
problem of supply? In the case of those few goods the supply of 
which is fixed absolutely, the position is clear. What of the enormous 
number of goods which it is possible to produce ? The answer is that 
all these goods can be produced only with the help of factors of 
production, e.g. workers, machines, factories, lorries, fields or 
entrepreneurs, and these factors are themselves limited in amount. 
The supply of any commodity is limited by the fact that in order to 
produce it, members from two or more of the four broad groups of 
factors of production, ‘land’, ‘labour’, ‘capital’ and ‘enterprise’, must 
be used. While man’s wants are many in number, those which he can 
satisfy at any given time will be comparatively few, because the 
supply of productive agents b reladvely too small. We shall see later 
that the process by which equilibrium between demand and supply 
is brought about determines which of man’s wants arc satisfied and 
which are not. For the moment, we may note merely that the supply 
of factors of production b small compared with the demand for them. 
TTiere are hundreds of goods with prices, and by definition each one 
b scarce in relation to the demand for it. 

We must now lay down a general rule about the shape of supply 
curves, like the rule that demand curves normally slope dotvnwards. 
'Hib general rule b that supply curves slope upwards frim left to 
right. In other words, sellers of a commodity are normally willing to 
sell more of it if its price b high than if it b low. Thb b a simple 
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principle, but it needs careful interpretation if its implications are 
' to be correctly understood- Most important, as we shall see, there arc 

major exceptions to this rule. 


j. / Fixed supply Let us first consider the supply of goods whose quantity is fixed and 
I which cannot be increased as a result of economic decisions. The 

fixed quantity of goods available will be in the possession of certain 
people. Other people who do not possess any of it at all may want to 
buy some. We can therefore draw a market demand curve sloping 
downwards, which shows the readiness of these buyers to take various 
quantities of the good at various hypothetical prices. This demand 
cur\’e will be faced in the market by a supply curve for the potential 
sellers. There is a functional relationship between price and amount 
supplied of the form With fixed supply, the supply curve 

will normally slope upwards. This is because, if price is high, sellen 
can acquire a good deal of money, and thus the other goods, in 
exchange for the good they are giving up. The higher the price of the 
good in question is, the more worthwhile its sale will seem. The 
amount supplied will be greater. The situation in the market will 
thus determine the price. It will do so by the interaction of the 
, dotvnward-sloping demand curve, on the one hand, with the upward- 

! sloping supply curve on the other. Or, as we have seen, one can find 

what value of and simultaneously satisfies the demand and 
' supply equations. 

When one considers the forces determining the shape of the seller’s 
supply curve, however, one finds that, in this particular case, they 
are of the same kind as those which determine the shape of the buyer’s 
demand curve. Buyen have to decide whether to buy the good in 
j question or to keep their money and use it to buy other goods. In the 

,f same way, the sellers have to decide whether to keep the good in 

* question for their own use or whether to exchange it for something 

eke. The willingness or reluctance of sellers to sell is therefore deter¬ 
mined by the sellers’ demand for their own good. Unwillingness to sell 
something one possesses is determined in much the same way as 
eagerness to buy something one does not possess, if in each case the 
motive is to satisfy one’s own wants. One can suppose, if one likes, 
that sellers actually offer their goods for sale in the market, but ‘buy 
j them back’ at their reseive price. A decision to sell can therefore be 

expressed, without a change of meaning, as a decision not to demand. 
It is then possible and legitimate to represent the supply conditions 
for a good whose amount is fixed, not only by an upward-sloping 
demand curve but also, alternatively, by a downward-sloping 
' I demand curve of sellers for their own good. 


Price Price 
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In Fig. 1.14 there is a fixed supply, OX^ of a given commodity. In 
each diagram the dashed line XX shows this fixed supply. The same 
supply conditions for sellers arc represented in Fig. 1.14a by an 
upward-sloping supply curve SS, and in Fig. r.i4b by a downward- 
sloping demand curve of sellers for their own good, SOD. In the case 
of the supply curve in Fig. 1.14a, market price can be deduced from 
the intersection of this supply curve with the buyers’ demand curve, 



0 M X X O M X X 

Quantity Quantity 


just as in Table i. i we deduced the market price from the intersection 
of the demand and supply schedules. For example, in Fig. 1.14c, the 
equilibrium price is MPy the amount bought by buyers and there¬ 
fore sold by sellers is OM, and the amount not sold by sellers b MX. 
The same result b obtained in Fig. i.i4d where the sellere’ demand 
b added sideways to the buyers’ demand. Together they constitute 
the combined demanji curve (the solid black line CD) of the market 
as a whole. Thb combined demand curve b confronted with the 
(dashed) vertical supply curve, XX, representing the fixed slock of 
the good available. Price b still MP and b determined by the inter¬ 
section of the combined demand curve CD with the curve repre¬ 
senting the fixed supply XX. TTie amount bought and sold b still 
(^, and the amount not bought (or bought back by sellers) b still 
MX, When thb situation b represented by a vertical supply curve, it 
can be regarded as the limiting case of inflexible supply. Of course, it 
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might happen that sellers had no demand for their own good. In 
that case, the ordinar>- sellen’ supply cur\’e would take the shape XX 
and supply would be completely inflexible. 

This case of fixed supply has been discussed at length, not only 
because of its analytical importance as a limiting case, but because 
of its practical importance. It occun not only with first editions, etc., 
but also with the supply of labour. As we shall see later, this can in 
some contexts be regarded more appropriately as the demand for 
leisure, since workers are faced with two alternative uses for their 
fixed amount of) time. They can either take it as leisure or they can 
use it to earn income by working. In other words, they can either 
’keep' their time for their own use or ‘sell’ it to someone else and work 
for him. 


5.2 Flexible We now turn to the more usual case of flexible supply. Here the 

supply amounts of goods which arc produced will alter as price changes. We 

shall assume that the important decision is whether to produce the 
good or not to produce it at all. Sellers who have produced a good 
may be seen, in principle, as choosing whether to consume it them¬ 
selves rather than sell it to others. We shall assume that this decision 
is not important. While shoemakers may have demand for shoes, it 
is not likely to be quantitatively large in relation to the total supply 
of shoes. \Vc shall therefore ignore sellers’ demand for any good 
where supplies are flexible. For there is here the much more important 
question of deciding how much to produce, which does not exist 
where supply is completely fixed. 

The main factor determining the supply prices of agricultural 
products and of many manufactured goods, especially in the long 
run, is the cost of producing them. To put it simply, if consumers want 
more of a good to be produced they will have to pay a higher price 
for it. The reason for this is that to increase the output of a good it is 
necessary to attract factors of production away from other industries 
to the production of the good in question. It is likely that these 
factors will be less efficient, or more expensive, or both. Cost per unit 
of output therefore often increases as the output of a product rises. 

, This is an over-simplified explanation of the reason why supply 

cur\'cs slope upwards, but we can only give a completely accurate 
one later. We may provisionally assume for our purpose that a greater 
amount of any good will be supplied if, but only if, its price is higher. 

This implies that sellers’ supply curves normally slope upwards 
from left to right, though they may slope downwards for some manu¬ 
factured goods, as we shall sec. There arc thus two limiting cases. At 
I one end of the scale, a vertical straight line represents totally unres- 

i 
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ponsive, or ‘infinitely inelastic', supply. Supply will not increase at 
all however much price rises. At the other end of the scale, a horizontal 
straight line represents ver>' responsive, or ‘infinitely elastic’, supply, 
such that a small rise in price evokes an indefinitely large increase in 
the amount supplied. By analogy' with elasticity of demand, the first 
limiting case of totally unresponsive supply can be defined as zero 
elasticity of supply. The second, representing infinitely responsive 
supply, can be defined as infinite elasticity of supply. 

Along an upward-sloping supply cur\’e, amounts supplied and 
price both increase together, instead of one increasing while the 
other diminishes, as with a downward-sloping demand cur%'e. The 
changes in amount supplied and in price are therefore both in the 
same direction. Elasticities of supply lying between the two limits 
mentioned above are both positive and finite. There are no problems 
over minus signs as there are with elasticity of demand. The general 
measure of the degree of elasticity of supply is: 

Elasticity of supply 

_ incrcase in amount supplied _:. incrcase in price 
amount supplied price 

Thus if the proportionate increase in amount supplied is double 
the proportionate rise in price, elasticity of supply is 2. The amount 
supplied changes, proportionately, twice as fast as the price changes. 
Similarly, if the proportionate change in amount supplied is only 
half as great as the proportionate change in price, elasticity of supply 
is i. On this definition, supply has unitary elasticity if the amount 
supplied increases in the same proportion as price has changed. 
Unitary elasticity of supply would be represented graphically by a/ij’ 
straight line through the origin. Whatever the slope of this straight 
line through the origin and whatever the scales on the two axes, 
elasticity of supply will equal one. But it is important to realise that 
unitary elasticity of supply, unlike unitary elasticity of demand, has 
no special economic significance. 

The distinction between great and small elasticities of supply is 
important, and we need some measure to show whether one supply 
curve is more or less elastic than another supply curve over a range, 
or at a point. But elasticity of supply equal to one, like elasticity of 
supply of one-half or of two, is only a measure on a scale which 
divides elasticities greater than zero and less than infinity into 
arbitrary units. The reason lor this asymmetry between supply and 
demand is that there is no important economic significance, like that 
of constant outlay, attaching to any particular degree of elasticity of 
supply, except for elasticities of zero and infinity. It might be con¬ 
cluded that the concept of elasticity of supply is therefore superfluous. 
However, the idea of responsiveness of supply to changes in price is 
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so ini|X)rtant that it is useful to keep elasticity of supply as a technical 
term with a precise definition. 


Having discussed what factors determine demand and supply, we 
must now discuss how demand and supply interact in the market to 
determine the price of a good and the amount of it which is bought 
and sold. We have seen that demand supply are like two forces 
pulling in opposite directions. They are balanced, or in equilibrium, 
at the market price where the amount that is demanded equals the 
amount supplied. This price is usually called the equilibrium price, and 
the amount demanded and supplied at this price the equilibrium 
amount. These must be distinguished from other hypothetical prices 
and amounts, which might satisfy the conditions either of demand 
or of supply separately, but do not satisfy both simultaneously, and 
therefore cannot be established in the market. Market equilibrium 
is shown graphically Fig. i.i6. The demand curve DD intenccis 
the supply curve 55 at the point R. In this equilibrium situation, the 
equilibrium amount of 6o ooo bales is exchanged at the equilibrium 
price ofjCs-so. 

Our main concern in Part i will be to explain how the equilibrium ' 
prices, first of goods and lateroffactorsofproduction, are determined. 
This means that in Part i we shall spend our time looking into the 
factors influencing the shape of the demand and supply curves, for 
goods and factors, for these curves determine their equilibrium 
prices. 

We shall make one important assumption about equilibrium 
between demand and supply. We shall assume that the demand and 
supply curves with which we shall be concerned arc such that any 
dbturbance of the original equilibrium situation will set in motion 
forces which cause a return to that equilibrium. The significance of 
this assumption can be seen from Fig. 1.15. 

In Fig. 1.15 we have a downward-sloping demand curve and an 
upward-sloping supply curve for a good. Tbe market is in equilibrium 
when the amount OM of the good is sold at the price of £ 0 P. If 
the equilibrium is now disturbed and the price rises to ^COP^, the 
amount of the good supplied, 0 M^, will exceed the amount de¬ 
manded, OMf. Sellers will be supplying more of the good at the 
price of £ 0 P^ than buyers are prepared to buy at that price. They ^ 
will therefore have to reduce their price. As price falls in this way, 
the amount demanded will rise and the amount supplied will fall 
until the two amounts coincide at the equilibrium price of £ 0 P- 
Similarly, if the price falb to OP„ the amount demanded, will 

exceed the amount supplied, OA/„ and competition between buyers 
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will force the price up until once again the equilibrium price oi£OP 
ii reached. The amount exchanged will once again be OM. When the 
demand and supply conditions are such that a displacement of the 
equilibrium situation automatically causes a return to it in this way, 
the equilibrium is said to be stable. Equilibrium will be stable when 
slightly to the left of the equilibrium position the demand price 
exceeds the supply price, and slightly to the right of it the supply 
price exceeds the demand price. Another way of determining 
whether equilibrium is stable b to discover whether, at a price 
slightly above the equilibrium level, the amount demanded falU 
short of the amount supplied. If either of these conditions holds 
good, any rise in price alwve the equilibrium level will set in train 
forces which cause a return to that level, and vice versa. 



These stability conditions will always be fulfilled if the demand 
curve slopes downwards and the supply curve slopes upwards. We 
shall spend a great deal of space in the next few chapters analysing 
the forces determining the shape of demand and supply curves. This 
will show why demand curves normally slope downwards, why 
supply curves normally slope upwards, and why equilibrium is 
therefore usually stable. 


Before doing thb, however, it will be a useful exercise to look at 
the way markets operate where prices are not flexible. Sir John 
Hicks has described markets where prices are flexible as ‘flex-price’ 
markets. Many markets are not like thb. They are not flex-price 
markets but ‘fix-price’ markets. For example, the Government may 
intervene in the cotton market, because it b worried by high cotton 
prices. It could then consider fixing a maximum price for cotton. Let 
us suppose that the Government sets a price of in the market 
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Fig. i.i6 


represented in Table i.i and Fig. i.i6. Obviously, this will be a 
situation where there is ‘excess demand’. At a price of ;C2’5o, the 
amount demanded will exceed the amount supplied by If 

this were a flex-price market, the excess demand would raise prices. 
Since the Government has made it a fix-price market, the price 
cannot now move towards the equilibrium level. Instead, the 
market is kept in disequilibrium by the Government’s decision to fix 
a maximum price. 



M, Mj 

Amount of cotton supplied (bales) 


6.2 Maximum 
pruts and 
shortages 


/ 
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If the Government’s fixed price is accepted by all traders, there is 
no way in which the disequilibrium can be eliminated. Some buyers 
who would be prepared to take cotton at £2-^0 will be unsatisfied. 
Queues of unsatisfied purchasers may well fill the market and cotton 
may well be unofficially rationed, as the fairest way of making sure 
that everybody who is prepared to buy at £2-^0 is able to gel some. 
However, we are not here concerned with ethics. The point is simply j 
that a competitive flex-price market has the great economic virtue 
of ensuring that in the end price will settle at the equilibrium level. 
Price will settle where all those wishing to buy and all those ^vishi^g 
to sell at that price are able to trade and there will be no queues. 
The equilibrium price will be that at which the supply and demand 
curves intersect. This is the only price at which the amount available 
for sale is exactly equal to the amount buyers wish to buy at that 
price. Governments may well find it necessary, for social or political * 
reasons, to intervene in markets to fix prices. However, it must be 
realised that the result is inevitably that there will be disequilibrium. 

Indeed, it b likely that the situation will go beyond this. As we 
have implied already, one of the characteristics of an economic 
system with flexible prices is that changes in price will tend to 
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eliminate any disequilibrium that develops. If prices are fixed by 
the Government, disequilibrium cannot be eliminated in that way, 
unless the Government is disobeyed. This is precisely what is likely 
to happen. If the Government fixes a price below the equilibrium 
level, a black-market may well develop where prices are higher than 
those fixed by the Government. As many governments have dis¬ 
covered in recent years, especially during and immediately after the 
second world war, only a law-abiding public or an efficient policing 
system can prevent black-markets from developing where price 
control leads to an excess demand for a product or range of products. 


So far, we have assumed that the Government imposes a price 
lower than the equilibrium level. However, especially in markets for 
primary produce, governments often impose prices above the 
equilibrium level in order to keep up the incomes of primary pro¬ 
ducers. Suppose, for example, that the Government decides that 

the incomes of cotton growers need to be sustained. It may set a 
price for cotton of^4-50 and make it a ‘fix-price’ market. Now, there 
will bean excess supply of cotton at the Government’s price. Indeed, 
Fig. 1.16 shows that the excess supply is That much more 

cotton b available at ^4-50 than buyers are willing to take. Thb is 
the result that will always occur whenever governments think it 
necessary to impose prices above the equilibrium level. Indeed, they 
often have to buy up from producers the amount of commodity in 
excess supply. What the Government will do with the cotton is, of 
course, another matter. If it feek that the future price of cotton will 
be higher than it may well be able to store it and then use it 

to meet any excess demand if the equilibrium price rises above £4-50 
If the equilibrium price does not rise to £^^ 0 , or to some intervening 
price at which the Government is prepared to sell the cotton at a 
loss, difficulties of storing surplus cotton may arise. 


It follom from this discussion that simple demand and supply 
analyscscan deal not only wth situations where there is a free maXt 
for a commodity. They can also deal with situations where there is 
^vernment intervention. Though simple, demand and supply 
di^ams like this provide powerlul tools of analysb 

if wr«“"’ ^lg<^bra instead. Let us see what happens 


9<i~( 6'50—p) 30 000 
?s~(P—0'5o) 20000 
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If the Government fixes price {^) at £2-^0^ these become: 

= (6-50—2*50) 20000 
= 4X 20 000 
= 80000 

and ?s = (2-50—0*50) 20000 
*2 X 20000*40000 

As Mih Fig. i.i6, vve have an amount demanded of 80000 and an 
amount supplied of 40000. Excess demand at a price of £2'f,o is 
40000. Readers may like to convince themselves that substituting a 
price of £^'^0 into the demand and supply equations gives an excess 
supply of 40 000 bales of cotton. 
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1. An 

elemental^ 

theory 




\Vc have so far given a simple explanation of the way in which supply 
and demand between them deterrtiine equilibrium prices. We must 
now discuss in greater detail the forces upon which demand and 
supply depend. Then, at a later stage, we can study more fully the 
way in which they interact in the market. 


It has already been explained that market demand cunes are 

hkely to slope downwards to the right, but we must pro% idc more 

adequate jusufication for that statement. Market demand is the 

aggregate of the demands of individuals, so that to provide such 

justification we must first of all analyse these individual demands In 

ihw and the following chapter we shall study the demand of an 

indmdual consumer for a consumption good and thereby explain 

the factors on which both individual and market demand curxes 
depend. 

In chapter we give an elementary analysis of consumer 
demand. We shall assume that: 


2. The 

assumptions 


(1) The consumer’s warns remain unchanged throughout. 

(2) He has a fixed amount of money available 

( 3 ) He is one of many buyers. 

W He I,'’' ’’T" homogeneous 

la! »: in vc.,. sma,, amoLts. 


3 * Choice 

between 

alternatives 


To answer thU ta-f ^ various available commodities to buy? 

purchases ha.s th '**,“*™ when he makes hi- 

faction fom his avSa'wrmfn”'’^™"® 

ais available money resources. In technical language, 
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wc have seen that this means that the consumer obeys the principle 
of'economic rationality’. He acts rationally in the sense that he gcli>, 
the greatest possible satisfaction from his money by deliberate!) 
planning his purchases and choosing one good in preference to 
another. This does not necessarily mean that he is behaving selfishly 
in any moral sense. He may be buving goods for his family and not 
for himself. He may be buying shoes for a child or a carpet for the 
house. But we shall still assume that his decisions about what to buy 
are taken after deliberate and careful thought. 

Basing our argument on these assumptions, wc can now discuss 
the way in which an indi\idual consumer makes his purchases. It 
will be clear that, since, by definition, all economic goods are scarce, 
an individual consumer is unable to buy unlimited quantities of any 
of them. As we know only too well from personal experience, this 
reduces us in practice to the problem of how to make our money go 
as far as possible—how to obtain maximum satisfaction from our 
limited resources. We are compelled to do without this or that good ^ 
because our incomes are too small to satisfy every desire. 

This leads us to an important conclusion. The consumer’s basic 
problem is that he must choose between alternative satisfactions. 
Since he is not rich enough to be able to buy everything he would 
like, he can only buy one thing if he forgoes another. The problem of-* 
choice between alternatives is the important one. The consumer 
derives maximum satisfaction from his available money by buying 
those goods which are most desirable to him. It b clear then that the 
terms on which these alternative satbfactions are offered are of 
crucial importance. The questions which consumers ask are: If we 
buv this, how much must wc pay for it? Is it worth it? What alterna¬ 
tives shall we forgo? And what would be their value to 


us? 

In practice, consumers invariably make their choices in the light 
of cxbting money prices. A housewife going shopping, who is not a 
certain whether to buy any green peas, will probably allow their 
price to make up her mind for her. If peas are 25 pence per pound, 
she will almost certainly refuse to buy any, but at a penny a pound 
she will take some gladly. Price is the most obvious indicator of the 
value of the alternative satbfactions which she must forgo if she buys | 
the peas. For the price of peas will determine how many other goods 
cannot be bought if the peas are bought. And whibt 25P less to ' 
spend on, say, groceries may be important, a penny will not. ■* j 

Yet it is not only the prices of the goods which she is thinking of 
buying which enter into the housewife’s calculations. The price of ^ 
many other goods which are in the shops will influence her decisions. 

As Wicksteed says, ‘If good sound old potatoes are to be had at a 
low price the marketer will be less likely to pay a high price for new 
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ones, because there is a good alternative to be had on good terms’.* 
But, although money prices of other goods in the shops are the most 
obvious indicators of the alternatives sacrificed, other factors may 
be important too. A decision to buy i lb of peas at the high price of 
25P may well leave the housewife’s purchases of other household 
goods unaffected, but may deprive her of an afternoon at the cinema, 
mean one less music lesson for her child, leave the local church with 
25P less in the collection plate on Sunday or deprive a charity of a 
much-needed donation. 

The alternative which a consumer finds he must sacrifice may 
therefore sometimes be the satisfaction of helping a deserving cause. 
Nor is that all. Instead of deciding to spend 25p on one good instead 
of on another, the consumer might decide not to spend it but to save 
it for spending in the future. Or he could, if he wished, simply decide 
not to earn it at all. To any consumer at any time the range of possible 
alternatives from which he will be able to choose will be very great 
indeed. Nevertheless, on our assumption of economic rationality, any 
satisfaction which is deliberately chosen from this large set of possible 
alternative satisfactions will clearly be preferred to each and all of 
the others. 


4. Scales of The first step which the consumer takes when deciding which good 

preference or goods will give him the greatest possible satisfaction is therefore to 

rank these goods in order of preference. He must first of all build up 
a scale of preferences ... on which all objects of desire or pursuit 
(positive or negative) find their place, and which registers the terms 
on which they would be accepted as equivalents or preferred one to 
the other’.* Since people do decide to buy one good rather than 
another, they must have such scales of preference in their minds. Of 
course, the fact that people do make choices in a way which suggests 
that they have scales of preference does not mean that these con¬ 
sumers’ preference scales arc complete, completely consistent or 
completely conscious at all times. However, consumers’ demand 
would be much too erratic for us to be able to construct a theor\ of 
demand at all unless preference scales were in some degree rational 
and stable through Ume, and purchases were made in accordance 
with them. There is enough stability in consumers’ spending patterns 
in practice to suggest that such a theory is realistic. 

One important point must be remembered. While a consumer’s 
purcha^s at any ume are determined by his scale of preferences and 
his total available money resources, which are fixed in amount, the 

*933. P. 
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amount of money which he wll spend in the shop or supermarket 
will not itself be fixed in the same way. It will be closely dependent 
on whether a number of things arc available, for example, houses, 
flats, holidays, entertainment, education, and on their prices. In the 
same way, expenditure on these things will depend on prices in the 
shops. Nor is it only the absolute quanuty of money which the con¬ 
sumer spends on any one shopping expedition which is likely to 
vary according to the details of the situation. It is equally possible for 
the ‘real' value, or ‘purchasing power’, of the consumer’s money 
resource to change. For example, it may well be that, when the 
housewife has finished her morning’s shopping, prices have turned 
out to be higher or lower than she expected, and this may cither 
allow her to buy goods she did not expect to be able to aflbrd, or else 
force her to do without goods she had hoped to buy. Given her scale 
of preferences, the housewife will arrange her purchases in the light 
of the realised purchasing power of her resources. 


Decisions In order to keep the exposition as simple as possible, we have so far 
the margin avoided discussing the actual quantities of any commodity which a 

consumer will buy. We have seen that a housewife will decide 
whether to buy any peas or not when she sees their price and the 
prices of alternatives like cabbage, carrots, or beans. This only 
shows whether she will buy any peas at all, and not how many 
pounds. This is the next problem which we must solve. 

Let us imagine a housewife with a husband and four children 
deciding how many pounds of peas to buy for the weekend. can 
suppose that her preference might be such that: 


if peas cost ;(io-30 per lb, she would buy 
Co-io „ 

„ £o'0 „ 


3 lb 

61 b 
20 lb 


If the price of peas is 30 pence a pound, she will feel just willing to 
take 3 lb as a treat, hoping that there will be enough for Sunday. If 
the price is 20 pence, however, she will just feel willing to take 6 lb, 
hoping that there will be more for Sunday and perhaps some left 
over for another day. If the price falls to 10 pence, she will probably 
buy some for each day of the week, say 20 lb altogether. The important 
fact which emerges here is that a single pound of peas as mh does not 
occupy a definite position in the consumer’s scale of preference. 

If peas are being sold at top per lb, the housewife is just willing to 
buy 3 lb, and this clearly means that she regards the first, second and 
third pounds of peas as occupying a higher position in her scale of 
preferences than 30 pence. But she regards 3op as being more attrac- 
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tive than the fourth pound of peas. Again, when peas arc available 
for aop, she prefers the founh, fifth and sixth pounds of peas to aop, 
but thinks that aop is preferable to the seventh pound of peas. With 
peas for sale at top per lb, her scale of preferences shows that our 
housewife regards the seventh to the twentieth pounds of peas (inclu¬ 
sive) as worth more than top, but regards top b worth more than 
the twenty-first pound of peas. 

We may therefore conclude that our housewife thinks that the 
fourth pound of peas b worth less than 3op but more than aop; that 
the seventh pound b worth less than aop but more than top, and so 
on. But, since we are assuming that the peas arc homogeneous, there 
can be no physical difference between any two individual pounds of 
peas. This means that the housewife b not deciding whether to buy 
a particular fourth, seventh or twenty-first pound of peas. What she is 
doing b deciding whether it will pay her to buy 4 pounds of peas in 
preference to 3, or 7 lb in preference to 6, taking the current price of 
peas into account. 

It b important to remember that throughout the discussion of 
thb section (and indeed thb chapter) the purchases of all other 
I goods are assumed-unchanged. Although all goods possess the ability 

to satisfy consumers’ wants, we cannot measure their ability to do so 
except in terms of the price consumers are prepared to pay for them. 
Even thb measure will break dovm if we consider more than one 
good. The reason b that, as he extends hb purchases over a larger (or 
smaller) quantity of goods, the consumer finds that the satbfactions 
given by the expenditure of ?n extra penny falb (rises). Thb means 
that we can use thb analysis only to consider the purchase of one 
good at a time. Money becomes an inefficient measure of the satis¬ 
factions given by goods if we look at more than one good which 
represents a small proportion of consumers’ total purchases. 


I 




6 . The 

margin 

defined 


I 


This brings us to what b perhaps the most important concept in 
economic theory-the concept of the margin. We must explain what 
we rnean by the margin before we can fully understand the nature of 
the cbcision which we have just seen the housewife making. We may 
say that the ‘part of the thing which he (the consumer) b only just 
mduced to purchase may be called hb marginal purchase because he b 
on the mar^ of doubt whether it b worth hb while to incur the 
ouUay required to obtain itM SimUarly. any unit of a commodity 
w^ch a comumer b momentarily considering whether to buy- 

Manhall, «/ Ecmmie/. (8th Edition), p. 93. 
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7« Marginal 
significance 


8 . 

Consumer’s 

equilibrium 


so dial unit becomes fora moment the marginal unit. If the housewife 
buN'S a unit, il then becomes an ‘inira-marginar purchase. If she 
refuses any unit, il is clearly worth too little for her to buy it at the 
current price—it is ‘cxtra-marginaT. The housewife is then in 
equilibrium, as ours was when she bought 20 lb of peas at i op per lb. 
In this equilibrium position, the unit which a consumer is just willing 
to purchase is the marginal purchase. 


It is obvious that when we say that the housewife undertakes this 
review' of the value of each unit of the good in succession, we are 
merely repeating in another way what wc have already said about 
the consumer building up a scale of preferences. But we can now 
state a more useful conclusion. Wc may say that w'hen the consumer 
considers whether any unit of a good is worth buying, he (or she) is 
working out the marginal significance to him of the good he is wondering 
whether to buy, in terms of the good with which it is to be bought. 
He is considering w hat is the value of the marginal unit of the pur¬ 
chased good in terms of the good with which he buys it. Thus, when 
our housewife was considering whether or not she would buy the 
sixth pound of peas, that sixth pound had become a marginal pound 
and the marginal significance of peas in terms of money at that stage 
was lop for a pound of peas. For we know that the housewife was just 
willing to pay top for that pound of peas and therefore top must just 
have been the worth of that pound of peas in terms of money. 

in this discussion the careful reader will have seen a clue to the 
solution of our problem: How' docs the housewife decide how many 
pounds of peas to buy? Wc may therefore state the answer briclly 
here and explain il in detail in the next section. Our housewife is 
considering whether to buy a particular (marginal) pound of peas. 
She will do so if the marginal significance to her of peas in terms of 
money is sufficiently high It may also be said that, in general, the 
marginal significance of a good in terms of money w ill decrease the 
more of that good one has compared with money and oth^ r goods. 


Wc can now proceed to explain the way in which the decision on 
how many peas should be bought is taken. It will bo recalled that 
when peas cost lop per lb, our imaginar> housewife took 20 lb. She 
was willing to give up 10 pence for a twentieth pound of peas, but 
not for a twenty-first. It is clear, then, that at this point the housewife 
preferred the satisfaction which lop could give, through its ability to 
purchase other goods, to the satisfaction given by a twenty-first 
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pound of peas. This was because the money price of peas insisted on 
by greengrocers, namely lopfor t lb of peas, was too high. It exceeded 
the marginal significance in terms of money which the housewife 
herself attached to this twenty-first pound of peas, perhaps 8p for 
that pound. 

Let us look at the problem more closely. In our example, we have 
assumed that the housewife is just prepared to take the third pound 
of peas at 3op. This means that the ruling market price (3op for i lb 
of peas) is just equal to the housewife's own marginal significance of 
peas in terms of money when the marginal pound Ls the third pound 
of peas. The housewife is on the margin of doubt whether to buy the 
third pound at the price of 3op. With price reduced to top, the 
marginal significance in terms of money of the third pound of peas 
(30 pence) can be presumed to remain the same, since scales of 
preference are independent of prices. So, since its marginal signifi¬ 
cance in terms of peas is greater than the current market price of 
peas, the third pound of peas is now bought without hesitation. 

It can also be seen that for the housewife the marginal significance 
of the sixth pound of peas in terms of money is just equal to its market 
price when peas arc aop per lb. The housewife is just prepared to 
take the sixth pound at that price. The marginal significance of peas 
in terms of money is aop for the marginal (sixth pound). When the 
price of peas falls to lop, the marginal significance of the sixth pound 
of peas to the housevrife, namely aop, becomes greater than the 
market price insisted upon by greengrocers. This is now lop for i lb 
of peas. So she takes the sixth pound at that price. 

We see, then, that if the housewife’s marginal significance of peas 
in terms of money is greater for any pound of peas than their market 
price, she will buy that pound. But if it is less (as for the twenty-first 
pound of peas when peas cost top per lb or more) she will refuse to 
buy it. Also, if the marginal significance to the housewife of a parti¬ 
cular pound of peas is just equal to the market price of peas (as it is 
mth the twentieth pound of peas when their price is lop) she will 
just be prepared to take that pound. 


9* The rule 
for 

consumer 

equilibriom 


We now formuiatea vital proposition of consumer demand theory 
A consumer mil exchange money for units of any commodity, A. ub to Ik 
point where the last (marginal) unit of A which he buys hasfor him a margina. 
stgntjieance in terms of mon^just equal to its money price. This fundamenta 
pro^sition enables us to explain how a consumer will reach ar 
^hbnum position where he has no desire to buy any more of a 

c marginal significance in 

terms of money is equal to its money price, he cannot then make 
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10, Some 
limitations of 
this analysis 


himself better off by buying any more of the good. If he did, he 
would onlv become worse off, for he would be obtaining units of the * 
good which, as their marginal significances would show, were lower 
on his scale of preference than the units of money which he would 
have to sacrifice in order to obtain them. 

For example, our houscuife who can buy peas at lop per lb is in 
an equilibrium p>osition when she has bought 20 lb of peas at that 
price. The marginal significance of the twenty-first pound of peas in 
terms of money b, say, 8p for that pound. That is to say, our housewife 
regards 8p as being worth only just as much as the twenty-first 
pound of peas. Yet, in order to obtain that twenty-first pound of 
peas she would have to pay lop. She would have to give up top, 
which occupies a higher position in her scale of preferences, to obtain 
a twenty-first pound of peas which occupies a lower position. She 
would reduce her total satisfaction if she were to do this. On our 
assumption that all consumers wish to maximise satisfactions, she 
will not buy more peas, but will remain in the optimum equilibrium 
position where she gets twenty pounds of peas at top per lb. It is not 
difficult to see that this analysis will hold for each commodity 
separately, however many commodities there may be, though the 
limitations of the human mind make it difficult to apply it to more 
than two or three goods at once. Only more-advanced mathematical 
analysis than we are prepared to use in this book would make it 
possible to apply the analysb to more than two goods simultaneously. 
Nevertheless, it follows from what has been said that if consumers 
are to maximise satisfactions they must equate the marginal signifi¬ 
cance of every good in terms of money with its money price. Goods 
here include consumer goods, capital goods, services, durable 
consumer goods from which future satisfactions can be obtained, and 
Icburc (the alternative to working and earning money). 

When the consumer has adjusted his (or her) expenditure at all 
margins in this way, he is in equilibrium, given his wants on the one 
hand and his income and the set of market prices on the other. So 
long as the relative importance of hb different wants remain un¬ 
changed and his income and market price remain constant, he will 
remain ‘at rest' in the same equilibrium position. He has no reason 
to revise his plans, but will continue to buy the same things in the 
same quantities, until either hb wants, or the opportunities of 
satisfying them, alter. His wants are adjusted to each other and to 
hb environment. 


The aim in thb chapter has been to provide an elementary theory of 
consumer’s demand and the picture given has been one of perfectly 
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rational economic behaviour on the part of the consumer. This 
picture is unrealistic in three important wa>-s. In the first place, no 
sensible consumer bothers about making minute adjustments at the 
margin. Quite naturally, most human beings have not the slightest 
desire to become calculating machines. Like the law, the normal 
consumer does not bother about ver>' small things. Even the most 
careful housewife, with a large family and a ver)- small income, has 
to draw the line somewhere. Other people will take even less care 
over the process. The consumer is never completely in equilibrium, 
even if both his wants and market conditions remain completely 
stable. 

Second, there will usually be frequent small changes in prices (and 
often in the consumer’s income). If he were truly ‘rational’, the 
consumer would be continually revising his purchases, making sure 
that he was using all his money all the time in the best possible way. 
In practice, there will be many habitual purchases which he will 
make each week or month and which he will change only if conditions 
alter markedly. Many purchases are likely to be a matter of habit and 
to change only at intervals in order to bring the consumer into line 
with relatively big changes in market conditions. 

In the third place, nenone will ever have worked out in detail 

beforehand how he would reach a new optimum equilibrium position 

with given wants, when there had been a large change in his own’ 

income or in market conditions. A tramp may dream of becoming a 

millionaire, but will not have in his mind a detailed scale of preferences 

between country houses and yachu. The theory of consumer equilib- 

num IS more useful for interpreting adjustmenu to small, but not 

minute, changes than for explaining consumers’ behaviour in times 
01 violent economic change. 
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Indifference curve analysis 



We have so far explained that a consumer makes his purchases in the 
light of his scale of preferences. We must now look at the nature of 
scales of preference in greater detail, doing this in two stages. In this 
chapter, we shall use indifference curve analysis. In chapter 4, we 
shall study revealed preference. 

The assumption lying behind indifference curve analysis is that 
each consumer Is able (at least in principle) to set down a scale of 
preferences and that he can do this quite independently of market 
prices. We suppose that a consumer can rank combinations, or 
‘baskets’ of the various commodities available to him, in order of 
importance to him. We also suppose that he docs this on the basis of 
their ability to satisfy hb wants and before he knows what their 
prices are. For example, we may imagine a man going into a green¬ 
grocer’s shop to buy the week’s supplies. It is assumed that this man 
can, in principle at least, tell us which of the combinations, ‘baskets , 
of fruit or vegetables available to him will give him equal satisfactions, 
which will give greater satisfactions and which less. 

Actually doing this would, of course, be an impossible task. 
However, the analysis is legitimate provided that it enables us to 
throw light (as it does) on consumer behaviour. In Chapter 4 we 
shall provide an analysis which does not require any more of the 
consumer than that he is able to go out and spend the money he has 
available. 

For the present, let us return to our consumer going into the 
greengrocer’s shop. Before he makes his purchase we ask him to tell 
us which combinations of the various commodities that arc available 
would give him greater satisfaction than others, which would give 
him smaller satisfactions, and which equal satisfactions. We suppose 
that our consumer is able to proNide us with a list of the various 
available combinations of goods, arranged in order of importance. 
Of coune, with his given income, he could not afford to buy all 
these combinations. When he learned their prices he would rule out 
some as not worth their cost, but he would be able to say which 


Indifference curves 53 


Fig. 3‘* 


* 


combinations of the various goods in ihc greengrocer’s shop he would 
like best, which least, and so on. It would be on the basis of such a 
list, representing his scale of preferences, that he would ultimately 
make his purchases. All he has done is to draw up his scale of prefer¬ 
ences in a concrete form instead of constructing it mentally, partially 
and to some extent subconsciously, as he does when he goes shopping. 

We now consider what kind of scale of preferences a consumer 
would be likely to draw up. In order to simplify the problem, let us 
assume that there are only two goods on sale—grapes and potatoes 
This is not very realistic, but it is a useful starting point. If we are 
(onermed with only two goods {grapes and potatoes) we can show 
the combinations of these goods which give various levels of satis¬ 
faction to a consumer in a diagram like Fig. 3.1. 



Potatoes (lb) 


In Fig. 3.1 potatoes are measured along the x-axis, the number of 
pounds of potatoes increasing from left to right. Similarly, increasing 
quanutics of grapes are measured up thej-axis. The consumer then 
informs us that if he were at a point A with 4 lb of grapes and ai lb 
of potatoes, he would be just as well satisfied as at point B with s lb 
o( grapes and lb of potatoes, or at point C with 7 lb of grapes and 
Mb of polato«. These three combinations of grapes and fwtatocs 
represent for the consumer the same level of satisfaction-tK same 
position in his scale of preferences. 


Indifference 


curves 




Z ,he M information 

and that the goods arc perfectly dmsible, it is possible ,0 draw . 

continuous Ime through all points representing^ same level 01 

u,!,- k ^ ® combinations of grapes and Dotatoes 

■c give a particular level of satisfaction to the consumer. We say 


54 Ind'fference curve analysis 


dial the consumer is indi^rienl between all the combinations of 
grapes and potatoes shown on the line through A, B and C. This line 
is therefore known as an indi^erence curie. It shows all those com¬ 
binations of grapes and potatoes which occupy the same position in 
the consumer's scale of preferences-which give him the same level 
of satisfaction. We have labelled it indifference curve number 2 
lI.C.2). 

We can now draw similar indifference cur\’cs showing the parti¬ 
cular combinations of grapes and potatoes which represent higher 
and lower levels of satisfaction than that shown on indifference 
cur\’c 2. For example, in Fig. 3.1 ail points on indifference curves 3 
and 4 represent preferred ptosiiions to those on indifference curve 2. 
All combinations of grapes and potatoes shoum on indifference 
cur\'c 3 represent situations where satisfactions are exactly the same. 
But at all these points satisfactions arc greater than at every point on 
indifference cur\-e 2. Similarly, the consumer is indifferent between 
all the combinations of the two goods shown on indifference curv’c 4, 
but prefers them all to the combinations on indifference curve 3. 
Indifference cur\c 1. on the other hand, represents a lower level of 
satisfactions than on indifference curves 2, 3 or 4. 

An indifference curs'C is therefore like a contour line on a map, 
which shows all places that are the same height above sea-IevcI. 
Instead of representing height, an indifference curve represents a 
level of satisfaction. However, it is quite impossible to measure levels 
of satisfaction in the way that one can measure heights above sea- 
level. There are no units of measurement. One can say whether one 
indifference curve represents a higher or lower level of satisfaction 
than another, but not 5 / how much satisfaction is higher or lower. 
For this reason we give indifference curves numbers to put them in 
the right order, I, 2, 3, 4, etc., but do not attempt to label them in 
terms of units of satisfaction. An indifference map is an-ordinal 
system, where levels of satisfaction arc ranked, or ordered, but not 
measured. 


3. Our 

assumptions 

about 

indifference 

curves 


We have now described an apparatus which enables us to represent 
the consumer’s scale of preferences by a set of indifference curves or 
an indifference map. While we have drawn such a map in Fig. 3.1, we 
have not justified our assumptions about the shape of individual 4 
indifference curves. We must do this now. 


3.1 They slope 
downwards 


We require two assumptions and one definition before we can specify 
the shape of an indifference curve. The first assumption is that ever>’ 
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J.2 They are 
concave upwards 


indifference curve slopes downwards from left to right. This seems 
eminently reasonable. Ifindifference curves did not slope downwards, 
they would either slope upwards or be horizontal. If an indifference 
curve were horizonul this would imply that the consumer would be 
equally satisfied with, say, 6 lb of grapes and either i, 2, 3, 4, 5 or 
6 lb of potatoes. This is obviously not likely to be the case. A com* 
bination which includes more of one good and no less of another must 
always be preferred to a combination containing less of the one good 
and the same amount of the other. Nor is an indifference curve likely 
to slope upwards to the right, for this would mean that the consumer 
would regard a combination containing a greater amount of both 
commodities as giving just the same satisfaction as one containing 
less of each. This is even less likely to be true. A consumer cannot 
regard 7 lb of grapes and 3 lb of potatoes as giving the same satis¬ 
faction as 6 pounds of grapes and 2 pounds of potatoes. It could only 
happen if the satisfaction derived from some units of one good were 
negative, and economics is not concerned with commodities that 
give negative satisfactions. The very word ‘good’ implies that satis¬ 
factions are derived from goods. The first assumption is realistic.. 
Indifference curves always slope downwards to the right. 


Second, it is assumed that all indifference curves are concave upwards, 
like the curves drawn so far. This is a very important assumption. It 
can be seen, on reflection, that if one looks at any indifference curve, 
one can read off from it the marginal significance of one good in 
trrros of the other. For example, suppose that the consumer is on 
indifference curve 2 in Fig. 3.1, with 4 lb of grapes and 2^ lb of 
potatoes. The mdiffercnce curve shows that he would be equally 
sausfied if he acquired one more pound of grapes by giving up i lb 
^potatoes. He would then have 5 lb of grapes and lb of potatoes. 
The marginal significance of a pound of grapes in terms of potatoes 
IS therefore i Ib of potatoes when the fifth pound of grapes is the 
marginal pound. The consumer would just be prepared to give up 

‘O'- a fifth (marginal) pound of grapes. One can 
herefore define margmal significance a Uttlc more precisely than in 

k significance of a purebred good 

along one indifference curve in terms of the good usfd to 

of die r purchased is the amount 

This means that the slope of an indifference curve at any point 
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sho\vs marginal significance ai that point The shape of an indifference 
cur\c is important because it is upon this change of slope along the 
indifference curve that marginal significance at the various points 
on it depends. The assumption that indifference curves are concave 
upwards implies something about what change in marginal signifi¬ 
cance takes place as one moves along an indifference cur\’e. It 
implies that if he is to increase his stock of one good, T, by one unit 
while becoming no better lor worse) off in doing so, the consumer 
will be able to give up less X in order to obtain that extra unit of Y 
the more > he has. For example, on indifference curve 2 in order to 
obtain a fifth pound of grapes and yet be no better off. the consumer 
can afford to give up i lb of potatoes: to get the sixth pound he can 
afford to give up only Jib of potatoes; for the seventh pound he 
can afford to give up [ lb of potatoes, and so on. Thus, as one moves 
along an indifference curve, the assumption that it is concave up¬ 
wards, that it gets flatter to the right and steeper to the left, implies 
that the marginal significance of the one good in terms of the other 
will always diminish progressively as one acquires more of the former 
good. 

This is clearly a very important assumption and it is neci'ssary to 
be sure that it is a realistic one. Is decreasing marginal significance 
as likely to occur as one moves along an indifference curve as this 
assumption suggests? Clearly marginal significance could not go on 
increasing indefinitely, for one good reason. As we saw in chapter 2, a 
consumer buys those units of any good for which his marginal 
significance in terms of money is greater than the price which he has 
to pay to obtain them. If there were any commodity for which the 
consumer’s marginal significance were increasing indefinitely and 
he bought any of it all at the current {constant) price, he would find 
that after he had bought one unit, each succeeding unit would have 
a progressively higher marginal significance. He would go on buying 
more and more of the good until he had spent all his money on it. In 
fact, it is impossible to think of any situation where a consumer docs 
spend all his money on one good in this way. It is therefore reasonable 
to assume that marginal significance does not go on increasing for 
ever and that indifference curves are more likely to be concave 
upwards than concave downwards: for concavity downwards could 
only occur if marginal significance increased indefinitely.* 

Marginal significance is therefore unlikely to increase indefinitely. 
But could there not be limited regions of a consumer’s indifference 

must be remembered (hat even if a consumer did sjicrid all his income on one 
commodity, thb would not necest.ihh mean that (he marf^nul signtl^cancc of (hat 
commodit>’ was increasing. It might simply mean that (he marginal significance of 
that good, (hough diminishing, was vxry high Even though the consumer bought 
nothing else, the marginal signiheame of (hat good in terms of money would remain 
higher than (bat of any other good 
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map where marginal significance did increase? It is more difficult to 
give a definite answer to this. We have seen that the consumer can 
never be in equilibrium, buying more than one commodity, if 
mai^nal significance is always increasing. At points of equilibrium, 
therefore, marginal significance must be diminishing. But it is quite 
possible that there may be some parts of the consumer’s preference 
scale where he could never be in equilibrium because marginal 
significance was increasing. In other words, there might be limited 
ranges of indifference curves where ‘wobbles’ or ‘bumps of downward 
concavity’ occurred. An instance of this kind of situation is given in 
Fig. 3.2. 


O 

O 

d. 


Fig. 3.2 

Graphs (lb) 

As one moves along the indifference curve from A to By the marginal 
significance of grapes in terms of potatoes declines. The consumer 
becomes prepared to give up progressively fewer potatoes in order 
to obtain further grapes. Once B b reached, however, a reversal 
takes place. The consumer suddenly becomes prepared to give up 
increasing amounts of potatoes to obtain each further pound of 
grapes. Thb goes on until point C is reached, when conditions again 
change and the consumer once more becomes willing to give up 
fewer and fewer pounds of potatoes for each additional pound of 
grapes. The ranges of the indifference curve between A B and 
between C and D dbplay normal conditions with diminishing 
marginal significance of grapes in terms of potatoes. But the range 
between B and C is abnormal. The marginal significance of grapes in 
terms of potatoes increases as the consumer has more grapes. 

Our assumption that all indifference curves are convex upwards 
rules out the possibility that there could be increasing marginal 
significance, even over smaU ranges of indifference curves. This docs 
not seem unreasonable. However, we have already seen that a 
consumer can never be in an equilibrium position, buying some of 
^th goods, at any point on an indifference curve which is concave 
downwards throughout. Similarly, a consumer will never find it 
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worth remaining on a range of an indifference curve that is concave 
downwards, however small that range may be. Since the marginal 
significance of the good he is buying will be increasing, it will pa\ 
him to go on buying more and more of it until the indifference curve 
becomes convex again, when marginal significance will begin to 
decrease and finally fall below price. One can therefore take con¬ 
solation from the fact that even if there are isolated segments of 
indifference curses where marginal significance is increasing these 
can never be possible positions of equilibrium. 

There is more to it even than this. If indifference curves did display 
bumps of concavity' there would be discontinuities in consumers 
demand curses, for as we shall see indifference curses lie behind 
them. One can therefore lest the proposition that indifference curves 
do not have discontinuities. In fact, empirical svork suggests that 
there are fesv, if any, discontinuities of this kind. Our second assump¬ 
tion is valid. Indifference curves are alsvays concave upsvards. 


They do not 

cross 


Fig- 3-3 


Thirdiv. sve need a result which follows from our definition ofindif- 
fcrcncc cun*es. \Vc define an indifference cunc as representing a 
given level of satisfaction, which is different from that on all other 
indifference cur\cs. This automatically means that two indifference 
cur%c5 cannot cut each other. In Fig. 3.3. the two indifference curves 
do cut each other. However, point A is on indifference curve 2, so 
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Grapes (lb) 

that it represents a higher level of satisfaction for the consumer than 
docs point B, which is on indifference curve t. Yet point C lies on 
both curves. This implies that two levels of satisfaction, A and B, 
which arc by definition unequal, have succeeded in becoming equal 
at point C. This is unacceptable. By definition, indifference curves 
can never cut each other. 

These arc the three basic characteristics of indifference curves. All 
indifference curves in this book will meet the conditions laid down in 
this section. 
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equilibrium 



W'e have now outlined a way in which one can sliow a ronsunu r s 
scale of preference for two goods in diagrammatic form. Using this 
method, we can show how a consumer reaches an equilibrium 
position. First, we must make one change in our indifference maps. 
So far, we have assumed that the consumer is considering only two 
goods—grapes and potatoes. In practice, there are other goods and 
it will be useful if we can include them in our indifference curve 
diagrams too. We can do this if we draw’ indifference maps, not for 
grapes and potatoes, but for grapes and money, potatoes and money, 

or indeed any good and money. ,__ 

Money represents command over all other goods. So, by intro¬ 
ducing money into an indifference map we can show the consumer's 
tastes with respect to, say, potatoes on the one hand and money, 
representing general purchasing pwwer, on the other. \Vc can do 
this for money and any individual good, and we can do it legitimately, 
provided we make two assumptions. First, we assume that the prices 
of all the other goods are given and constant and. second, that the 
consumer spends all his money on one good or aiKUher and does not 
save any. On these assumptions, we can draw an indifference map 
where the consumer is represented as choosing between, say, potatoes 
and all other goods which his money can command. 



^.1 Our 
assumptions 


It will be useful to begin by listing all the assumptions we shall make 
in using indifference curve analysis to show how a consumer decides 
how much of a particular good to buy— how to reach an equilibrium 
position. They arc: 


t. The consumer has an indifferenc e map s howing his scale of 
preferences for combinations ofTW^liPin question and of 
money. This scale ofpreferenccs remains unchanged throughout. 


2 . 


3 - 


He has a given amount of money to spend and if he docs not 
spend it on the good we are studying, he will spend all of it on 
the others. ' — 

He b one of many buyers and knows the prices of all goods. All 
prices are assumed to be given and constant, so that money can 

be treated as command over all goods other than the one the 
consumer is buying. 


4 * All goods are homogeneous and dKisible. 

5 - The consumer acts ‘rationally’ and maximises his satisfactions, 
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The first step in showing the equilibrium of a consumer diagram- 
maticalls is to find a way of depicting on a diagram what his money 
will buy under the relevant conditions. The consumer's indifference 
map IS shown in Fig. 3.4a. The consumer regards all the combinations 
of grapes and money on indifference curs e 1 in Fig. 3.4a as giving 
the same satisfactions as each other. Similarly, all the combinations 
on indifference curse 2 give the same satisfactions, these being greater 
than on indifference curve i. Indifference curses 3, 4 and 5 represent 
progressively higher levels of satisfaction. This indifference map 
represents the consumer s personal tastes. 
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Figure 3.4b shows the way in which the size of a consumer's income 
and the price of grapes between them determine his purchases. He 
has a fixed amount of money, OA pence (shown up the r-axis), 
which he can spend. The market price of grapes is such that if he 
spends all his money on grapes he can obtain OB pounds. In other 


words, the price of a pound of grapes is 


OA 

OB^ 


and is shown by the 


slope of the line AB. The slope of such a line can thus be referred to as 
its price slope, \ 

We are assuming that the consumer spends all his income on one 
good or another. He must therefore either spend it on grapes or keep 
it in money to be spent on other goods. This means that, given the 


price of grapes pound), the opportunities open to the 


consumer arc shown by the line AB. He could spend all his money on 
grapes, arriving at point B with OB pounds of grapes. He could keep 
all his resources in cash, which would leave him with OA pence. Or 
he could choose any of the various combinations of grapes and money 
shown on the line AB. 

For example, at point R he could buy OD pounds of grapes and 
keep OCp to spend on other goods. At point he could buy 0 .\ 
pounds of grapes and keep OK p to spend on other goods. Assuming 
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that grapes arc 'completely divisible’, he can acquire any of the 
combinations of grapes and money shown on the price line AB This 
line shows the opportunities of acquiring grapes which are open to 
him with grapes at their current price. It is known pri«-oppoTluniU 
lint, price line or budget line. The consumer cannot go beyond the price 
linc, say to point J, for he is not rich enough. Nor will he remain 
inside the price line, say at point S. for he would not then be spending 
all his income, and we are assuming that he spends it on one good 
or another The price line thus represents the opportunities open to 
the consumer in the market, given prices and his income^On the 
other hand, the indifference curx-es show his tastes quite indepen¬ 
dently of the prices the consumer has to pay. The price line and the 
indifli'rencc map are completely independent of one another. .As we 
saw in section i, our customer going into a greengrocer's shop was 
able to place the goods there on an indifference map before he had 
any idea what their prices were. The consumer has a scale of prefer¬ 
ences which does not depend on prices. Again, in competitive 
conditions the prices themselves arc given and'cannot be affected by 
anything that an individual consumer does. For there arc many other 
buyers, all of insignificant size when compared with the total group 
of consumers, so that each individual consumer must take the price 
of every good as given. 


equilibrium 

position 


pThc next step is to show how. given his indifference map on the one 
^ hand and market conditions on the other, the consumer reaches an 
equilibrium position. This is done in Fig. 3.5Yvhcrc we superimpose 


Fig. 3*5 



Grdpes (lb) 


the price line from Fig. 3.4b on the indifference map from Fig. 3.4a. 
^ince wc are assuming that the rational consumer always aims at 
obtaining the greatest possible satisfaction, he will naturally move to 
the highest possible indifference curvc.JIn doing this he will have to 
act within the limits imposed by the facuhat he has a fixed amount of 
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money OA p. to spend and that the price of grapes is given. In this 

L OA . 

ca.sc the grapes are ^ pound. 

^he consumer begins at point A in Fig. 3.5' with OA'^ and no 
grapes. He is on indifference curve 1. He increases his satisfactions 
by moving to point £, giving up money in exchange for grapes. This 
increases his satisfactions by putting him on indifference curve 2, If 
he now comes to point F, exchanging more money for grapes, he 
again becomes better off. now reaching indifference curve 3. At both 
E and F the consumer is using all his resources, spending part on 
grapes and retaining part in the form of money for purchases of other 
goods. But at F he is better off than at E. He can again increase his 
satisfactions by moving to P on indifference curve 4.)At both F and 
P he will still be allocating all his money .'but at P he will have more 
grapes relatively to money and will hav^ increased his satisfactions. 
Having reached P, however, the consumer cannot increase his satis¬ 
faction further by substituting more grapes for money. If he did buy 
more grapes, he would merely find himself back on indifference 
curve 3 at point G, on indifference curv'e 2 at point H, and so on. He 
is not rich enough to be able to reach a position on his scale of prefer¬ 
ences higher than indifference curve 4 with grapes at their current 
price. Hence, at point P on indifference curve 4 the consumer is in an 
optimum, equilibrium position, where he is maximising his satis¬ 
factions.') 

At any point on the price line above P (e.g. at £ or £) the marginal 
significance of grapes in terms of money to the consumer is greater 
than the money price of grapes —the indifference curves arc steeper 
than the price linCj The consumer therefore increases his satisfactions 
by giving up money to get more grapes. On the other hand, below P 
■ at G or H) the consumer finds the opposite. The marginal significance 
to him of grapes in terms of money is now less than the price of grapes 
(the slopes of the indifference curves arc flatter than that of the price 


line). The consumer will therefore buy no more grapes once he has 
bought OL lb at a total cost of AM p. This leaves him with OM p 
for other uses. At P, the marginal significance of grapes in terms of 
money to the consumer is equal to^e price of grapes in the market. 
He is therefore in equilibrium. / 

This happens because the slope of the price line and the slope of 
indifference curve 4 arc the same at point P. But this position of 
equilibrium can now be seen visually from the diagram. The con¬ 
sumer will be in equilibrium where his price line (like AB) is tangent 
to an indifference curve. For any consumer to be in equilibrium, his 
price line must be tangential to an indifference curve. At any such 


I It may prevrni confuMon if wc a^uurr readen ihai if the «iraiR>)t line AB in FiR. 3.5 
appran (o be a curve, (hii is an optical illusion. 
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Fig. 3.6 
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point of tangency, the price line and the indifference curve will have 
the same slope and the marginal significance of the good in terms of 
money (shown on the indifference curve) will equal its price (shown 
on the price line). The consumer will retain the combination of the 
two ‘goods’ appropriate to this point on his indifference map. 

If we consider two consumer goods instead of one consumer good 
and money, we have to assume that the consumer is paid an income 
in one of the goods and that their prices in terms of each other are 
constant. Such a case b shown in Fig. 3.6. Here, units of good X are 
measured on the x-axis and units of good Y on thej-axb. 



Good X 

We still assume that the consumer’s income, whether paid in X or 
r, is fixed, so that he b now able to buy OA of X if he buys nothing 
but X, or OB of Tif he buys nothing but Y. The price line AB shows 
all the possible combinations of X and Y which the consumer can 
afford to buy with hb available resources. The steeper the slope of 
AB, the higher is the price of ^Ifin terms of Y, that b, the higher is the 

relative price of X. If we wish, we can write: The 

Price of Y OA 

slope of AB represents the ratio of the mopey prices of X and Y. In 
Fig. 3.6, the highest indifference o*r<c which the consumer can 
reach with his available resources is indifference curve 3. He will be 
in equilibrium at point Q,on thb curve, where he buys 0/1, of A’ and 

0B^oiY. At point (J, the ratio of the prices of A and r, (namely, ^), 

OA 

b equal to the consumer’s marginal significance of A in terms of Y. 


4.5 Consumer’s 
equilibrium with 
more than two 
goods 


Indifference curve analysis can be extended to cover many kinds 
of economic problem, and the goods in question can be consumption 
goods,^ capital goods, work, lebure or money. In this way, the con¬ 
sumer s indifference maps between all possible commodities can be 
studied. It follows fiom our analysb that for him to be in equilibrium 
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with respect to all goods the marginal significance of each good in 
terms ol moncs must equal its mt)ncy price Howexer. diagrammatic 
representations ol consumer equilibrium cannot deal adequaiclv 
with more than three goods. Each good needs one dimension, so that 
two goods need two dimensions, three goods need three dimensions, 
and so on On the two^dimensionah page of a book, three dimen¬ 
sions can be shown only by drawing a diagram in perspective. With 
more than three goods, recourse has to be made to algebra. We shall 
concentrate our attention on sittjations where tliere are onis two 
goods Houever, it is always possible to deal b\ implication with man\ 
goods bv putting one good on one axis and mone\ on the other 
This is a simple and useful short cut. It is legitimate proxided that 
^ the relative prices of all other goods, apart from the one being 
studied, are constant. 


/ 

5. The effects 
of a price 
change 



\\c have so far seen how a consumer with given wants and a fixed 
money income decides which goods to buy and in what amounts. It 
is now time to discover what will happen if his money income, the 
prices of goods, or both, change On the basic assumption of'ration- 
aiity , the consumer will trs' to reach a new equilibrium position 
where he is once again maximising satisfactions. How will he do 
this? We shall answer this question by considt ring the various ways 
in which the situation facing the consumer can alter. There are three 
main ways in which the conditions underlying the equilibrium shown 
on an indifference curve diagram ran change. 

First, there is the possibility that the consumer may become better 
or worse off because his income changes but prices remain constant. 
The consumer’s satisfactions will be either increased or decreased 
according to whether he has a larger or smaller income to spend. 
The result of this t>pe of change is described as an incomf effect. 

Second, it is po.ssiblc that prices n^av change, but tliat the con¬ 
sumer's money income changes at the same time in such a wav that 
he is neither better nor worse off as a result. He will, however, find it 
worth his while to buy more of those goods whose relative price has 
fallen. He will substitute the relatively cheaper goods for the relatively 
dearer ones. The result of this type of change is thus known as a 
substitution effect. 

The third possibility is that the price of one good may fall or rise, 
with money income constant, so that the consumer becomes either 
better or worse off. In this situation the consumer will not onlv have 
lo rearrange his purchase as under the subsMtution effeci. His real 
income, his income in terms of goods bought, will change too. There 
will now be an income effect as well as a substitution effect. This will 
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Table 3*1 


j./ The 
income effect 



Fig. 3.7 


make the consumer belter or worse off, as the case may be. The 
result of this kind of change is described as a price eject. It is the 
combination of an income effect and a substitution effect. 

We can summarise this in Table 3. i. 



Type of effect 


ncome effect 
Substitution effect 
Price effect 


Sionty income 

Price 

Real 

Changes 

Constant 

Changes 

Changes 

Changes 

Constant 

Constant 

Changes 

Changes 


In this and the next two sections we must discuss these three effects. 


First, let us consider the income effect. The effect of a change in the 
consumer’s income can easily be shown on an indifference curve 
diagram. It will, however, be convenient to carry out this analysis in 
terms of two goods rather than in terms of one good and money. Let 
us assume that a consumer has an increased money income to spend, 
but that the prices of both the goods shown on the indifference map 
remain constant. The effect of a change of this kind can be seen in 
F‘g- 3 - 7 - 



M M 


y A A\ Ai 
Good X 


Let US assume that the consumer considered in Fig. 3.7 starts with 
an income of OA in terms of X {OB in terms of T). He will be in 
equilibrium at point Q,on indifference curve i. In this position he will 
have OAf of and OjV of T. If his income now rises to OA^ in .terms 
of or OB, in terms of T, the consumer will move from the old 
equilibrium position to a new one at He will now be better off, 
being on indifference curve a, and will have OM^ of Af and OJ^, ofT. 
In other words, if we assume that the consumer is paid in X, he will 
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Fig. 3.8 a b 


exchange .V for )' at the rate of exchange shown by the slope of the 
price line until he has acquired 0 .\', of )' by giving up .V/,d, of 
He will retain O.U, of .V- .As a result of the rise in his income, the 
consumer has increased his purchases of both X and X and is at a 
preferred position on his indifference map. If the consumer’s income 
now rises to OA^ in terms of A’and then to OA, in terms of AT, he will 
move to equilibrium positions at Qj and Qj respectively. 


It is clear that there will be an indefinitely large number of possible 
equilibrium positions such as Q, Qj. Q^. one for each possible 
level of income. The line shows all the possible positions of 
equilibrium over the range of income between OA in terms of AT and 
O.-lj in terms of X at the given prices of X and }'. Of course, the line 
can be extended back from Q. to 0 . Any line like 0 -Q:Qj-C drawn 
through the equilibrium points for all titc possible levels of income 
is known as an incomf-consumption curve. It shows how the consumer’s 



purchases of the two goods react to changing income when the 
prices of both goods arc given and constant. If prices were different, 
then the income-consumption curve (ICC) would be different. There 
is a separate income-consumption curve for each different set of 
relative prices for the goods in question. For with each different set 
of relative prices the slope of the price line will differ. So will the 
successive points of tangency. Each income-consumption curve traces 
out the income effect as the consumer’s income changes, with a 
constant relative price for the two goods. 

It would clearly be helpful if we could say what was the most likely 
shape of an income<onsumption curve. With most indifference maps 
it will be found that all income-consumption curves on them always 
slope upwards to the right, as happens with three of the low income- 
consumption curves shown in Fig. 3-8a. This means that a rise in a 
consumer’s income makes him buy tnore of each of the two {or 
more) goods he is consuming. Income-consumption curves are 
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usually of the general shape uken by ICCi, ICCj, and ICC3. Ai 
the extreme, the consumer may hold his purchases of one good 
constant over a range of incomes, with Uic income-consumption cur\’c 
vertical or horizontal. In Fig. 3.8a, income-consumption curve ICC,, 
is horizontal beyond M with the consumer buying a constant amount 
of good r as he becomes richer. 

It is just possible that, over some ranges, an income-consumption 
curve might slope upwards to the left, as with the ICCj, or down¬ 
wards to the right, as with ICCj (in Fig. 3.8b). In these cases, the 
income-consumption curve shows that, after a point, even though 
he is becoming richer, the consumer consumes less of one of the 
goods. This can happen only if one of the goods is consumed in large 
amounts when the consumer is poor and is replaced wholly or 
partially by goods of higher quality when he becomes richer. Such 
a good is known ineconomiejargonasan ‘inferior good’. For example, 
in Fig. 3.8b, if the income-consumption curve is ICCj, X is an Inferior 
good; if it is ICC,, T k an inferior good. If the income-consumption 
curve slopes upwards to the right in the normal way, we can say 
that the income effect is positive for both goods. If the income- 
consumption curve slopes backwards or downwards, we can say that 
the income effect for one good k mgative, after a certain point has 
been reached. In the case of good T in Fig. 3.8b the income effect is 
negative beyond point L on ICC,. ^ 


5-3 The 

substitution 

effect 





4 


Jf 


A substitution effect occurs, it will be remembered, when the relative 
prices of goods change but the consumer’s money income is altered 
in such a way that he k neither better nor worse off than he was 
before. Hk real income k exactly the same. However, he has to 
rearrange his purchases in accordance with the new relative prices. 

A substitution effect is shown in Fig. 3.9. Perhaps it can best be 
understood ifwe use a hypothetical illustration. In the initial situation 
shown in Fig. 3.9 the consumer is in equilibrium at point Q. on 
indifference curve a. He is paid in good X and uses it to buy O.V of 
/. He keeps OM of good X. Let us assume that in this situation a 
subsidy IS being paid on good Y. The price of Y to the consumer k 
thus kept artificially below its economic level. We now assume that 
the Government removes the subsidy, so that the relative price of Y 

rises. Instead of the price of Tin terms of A* being it k now 2 Ai_ 

Let us further assume that, in order to compensate the consumed for 
e rise m the price of Y, the Government increases the consumer’s 
income m terms of X. By some fiscal measure, the Government 
arranges that the consumer’s income in terms otX is increased to the 
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F»g- 3-9 


exlenJ needed to allow him to be just as well off as he was before—to 
remain on the same indifference cur\ e. The price of }' has risen, but 
the consumer's income in terms of-V has risen also from OA to OA^. 
This rise in income is just sufficient to compensate the consumer for 
the rise in the price of It is therefore known as a compenialing 
larialton in the consumer's income. In this case, the lompcnsating 



variation in income in terms of A’is/l/l,. The compensating variation 
is just large enough to cancel out the change in the consumer's 
circumstances caused by the rise in the relative price of T. He remains 
at exactly the same position in his scale of preferences (on the same 
indifference curve), because the rise in the price of T has been 
compensated for. 

As a result of these changes, we have a svbslitution effe<t. The relative 
prices of X and T have changed, while the compensating variation 
in income has ensured that the consumer is neither better nor worse 
off than he was before. Although the consumer remains on the same 
indifference curve, he is on it at a different position. Instead of being 
at point Qj he is now at point This move along the indifference 
cune from (i,to Q_j represents a substitution effect. The consumer, 
though neither better or worse off, substitutes X which is now 
relatively cheaper for 2 'which is now relatively dearer. A substitution 
effect can therefore always be represented as a movement along an 
indifference curve Any change which would have taken place in a 
consumer’s real income because relative prices have changed, is 
‘compensated’ for—just cancelled out —by a change in his money 
income. 


5.4 The price 


The most interesting consequence of a change in the situation con¬ 
fronting a consumer is known as a price ej^ecl. Here the relative prices 
oflhe goods in question change but there is no compensating variation 


J 
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Fig. 3.10 




5.5 The price- 

consumption 

curve 


4 


in income. The consumer’s real income therefore either rises or fa'lls. 
His money income gives him greater or smaller satisfaction than it 
did before, because prices have altered. A price effect is shown in 
Fig. 3. to. 



'I'he original equilibrium position in Fig. 3.10 is at F, where the 
consumer has OM of X and ONol T. In this original situation, the 
price of b such that the consumer could buy OA of .V if he spent the 
whole of hb income on it. Let us now assume that the consumer's 
money income remains constant, but that the price of X falls, so (hat 
the same money Income tvill buy 0 ^ 4 , of A" instead of OA. Since the 
price of Y b constant, the consumer's income in terms of )* is OB all 
the time. The new equilibrium position will be at P^ where the 
consumer has OM^ of X and ONi of Y. If the price of X falls again, 
so that the given income will now buy 0 / 4 ,of,/ 1 f if the consumer buys 
only X, the resulting equilibrium position will be at P^. Each change 
in the price of A" alien the slope of the price line by altering the ratio 
of the prices of X and Y. The cheaper X becomes compared with 
the less steep b the slope of the price line and vice versa. 

9 


If we now draw a line connecting all the equilibrium positions— 

T j, etc.—we have drawn what is known as a price-consumption 
curve (PCC). It shows the price eflect. It shows the way in which the 
consumption of Af changes when its price changes, but the consumer's 
income in terms of Y and the price of Y arc unaltered. 

Given any consumer s indifference map and given the prices of the 
two goods shown on it, one can always construct the consumer’s 
income-consumption curve and his price-consumption curve, as we 
have done in Fig. 3. n. Let us assume that in Fig. 3.11 the consumer * 
begins with an income of OA in terms of AT. With the given prices, he 
b able to reach point Q,on indifference curve i. We can now con¬ 
struct an income-consumption curve ICC and a price-consumption 
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Fig. 3.11 



cursT PCC| both starting at point Q^and showing the income and 
price effects respectively. Whoever the consumer happens to be, it 
will always be found that the price-consumption curve PCCj lies 
between the income-consumption curse and the original indifference 



Good * 

cur\'e. here i. Similarly, one can draw the price consumption curve 
PCCj, showing the effect of a progressive fall in the price of Y, with 
the price of X, and income in terms of X, constant. One will then 
find that the curve PCC, also lies between the income-consumption 
curve and the original indifference cur\’e, this time to the left and 
not to the right of the income-consumption curve. This must happen. 
It follows directly from the fact that the price-consumption cur\'e 
represents points of tangency between progressively jiatter price lines 
and indifference curs'cs which are all convex to the origin, whilst the 
income-consumption curve represents points of tangency between 
the same indifference curves and successive price lines all of which 
have the same slope. 

At first sight, the proposition that the price-consumption curve 
will lie between the income-consumption cur\’c and the indifference 
curve on which the consumer was originally in equilibrium, looks to 
be of mere geometrical interest. In fact, it turns out to be of profound 
economic importance. Let us consider the situation shown in Fig. 
3.12. When the price of X falls, the consumer moves from his original 



Good X 



X 
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equilibrium at /* to a new equilibrium position at Py But it is legiti¬ 
mate to look upon this as compounded of a movement from P to Q, 
along the income-consumption curve, and a further movement from 
(^to Pi along the indifference curve 2. The movement along the 
income-consumption curve from P to Q,is an income effect, while the 
movement along the indifference curve 2 from Q,to Pi is a substitution 
effect. 


6 . The price 
effect as the 
sum of an 
income and a 
substitution 
effect 



The effect of a price change is therefore the resultant of the actions 
of two separate and different forces. The price effect can be looked 
at in two parts. First there is an income effect which causes a movement 
along an income-consumption curve and which makes the consumer 
belter off. Now that X is cheaper his money goes further—his ‘real’ 
income has risen. Second, there is a substitutm effect which causes a 
movement along an indifference curve and makes the consumer buy 
more of the good, X, whose price has fallen. X is now relatively 
cheaper compared with T Since in the initial equilibrium the relative 
prices of X and Y were equal to their marginal significance in terms 
of each other, this means that the marginal significance of X in 
terms of T is now greater than its price in terms of Y. It therefore 
^ays the consumer to substitute X for Y until once again the marginal 
significance of X in terms of Y equals the price of X in terms of Y. 
He does this by moving along the new, higher indifference curve. In 
Fig. 3.12, this means a move from ( 2 ,to P, because it is X which is 
relatively cheaper. If Y had become cheaper, the consumer would 
have moved above Q,on indifference curve 2. 

It is now standard practice in economics to look upon the price 

effect as the net result of an income effect and a substitution effect in 

this way. In Fig. 3.12 the demand for X rises from OM to OA/, as 

the consumer moves along the price-consumption curve from PxoPy 

But one can legitimately regard A/Af, of this increase in demand as 

the result of an income effect, and the rest—A/,Af,—as caused by a 

substitution effect. It is therefore obvious that, as the price of any 

good, X, falls, the increase in the amount of the good which b 

demanded depends on the strength and direction of the income effect 

on the one hand and of the substitution effect on the other. In practice, 

it will often be found that the amount of a ^ood demanded by an 

individual consumer increases as its price falls. At the worst, it b likely 

that the amount demanded of some goods will-remain constant while 

consumption of the remainder rises. This is because the substitution 

effect and the income effect are normally both positive. They both 

act to increase the purchases of any good whose price has 
fallen. 
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7, ‘Inferior’ 
goods 





While normally both the income effect and the substitution effect 
will lead the consumer to buy more of a good whose price has fallen, 
we must now see what exceptions there can be to this rule. The 
substitution effect must always be such that the consumer will buv 
more of a good whose price has fallen. This follovss directly from the 
fact that indifference curves are assumed to be conv ex to the origin. 
To remain tangential to the same indifference curve, the price line 
must move ‘round' the indifference curve. 

Unfortunately, the income effect is not so reliable It will not 
necessarily be positive but may work in the opposite direction. 
Normally, the fact that a consumer's real income has risen will make 
him buy more of the goods shown in any indifference diagram, 
including the one which, by its fall in price, has caused the income 
effect. Where this happens, the income and the substitution effects 
will both be positive and all is well. The consumer buys more of the 
good which is cheaper, partly because his ‘real' income has risen. 
He obtains his higher ‘real' income by spending more on this good. 
But he also buys more of a good whose price has fallen because it is 
now cheaper relative to other goods and he can substitute it for them. 
For some goods, the income effect can be negative, though the 
substitution effect can never be. A consumer may actually buy Uss 
of a good when his real income rises as a result of a fall in the price 
of that good. 

Wc have already seen that there arc some ‘inferior’ goods of which 
less and not more is bought when the consumer's income rises. Such 
goods are consumed mainly when the purchaser is poor, and are 
entirely or partially replaced by goods of superior quality when he 
becomes better off. The income effect is therefore negative instead of 
positive. Margarine is often given as the stock example for the UK. 
Some consumers apparently replace it by butter when they become 
richer. There may be other goods of the same kind. 

It docs not necessarily follow, however, that a fall in the price of an 
inferior good will lead an individual consumer to buy less of it if its 
price falls and so raises his real income. Though the income effect is 
negative, it may well be too weak to outweigh the positive substitution 
effect so that the consumer’s demand curve still slopes downwards 
to the right in the usual wayl This kind of situation is shown in Fig. 
3.13. Here, we have a fall in the price of X which causes the consumer 
to move from an equilibrium point Pioz new one at R. He increases 
his purchases of A' from OM to OA/,. But the income effect is negative. 
Had the consumer merely received an increase in income which 
took him from P to (which would have made him just a<5 well off 
asat y?) he would have reduced his purchases of X from OM 10 OMy 
It is only because the substitution efTecl, operating because X has 
become relatively cheaper, carries the consumer along indifference 
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Fig. 3.13 




curve 2 from ( 2 .to /? that he bu>-s an extra of X. Only for that 
reason is there a net increase in his purchases of X. What happens is 
that when the price of A'falls the negative income effect causes the 
consumer to buy less of X. But the positive substitution effect 

induces him to buy more of X. The net result, which is a 

compromise between the income and substitution effects, is that the 




Good X 


0 


consumer buys more X, but not so much more as he would have 
bought if the income effect had been either zero or positive. 

In practice, though there may be a considerable number of 
inferior goods, when the price of one of them changes the positive 
substitution effect usually outweighs the negative income effect. Only 
where the negative income effect is very strong, which usually 
happens only when the consumer spends a great deal of his income 
on the good m question, can the demand for a good fall as its price 
falls. 


8 . Gifien’s 
paradox 


It is, however, possible that there may be a few goods for which the 

negative income effect is so strong that it can outweigh the positive 

substitution effect. If this happens, individual consumers will buy 

less ofa good if its price falls and more ifit rises. This kind of situation 

can exist only if the proportion of-the consumer’s income spent on 

the good in question is very large. Only then can a fall in the price 

of a good cause a considerable change in the consumer’s real 
income. 

A commodity of this kind, which people demand in smaller quan> 
dries when it is cheaper than they do when it is dearer, is clearly an 
inferior good. But it is a rather special kind of inferior good and is 
often referred to as a ‘Giffen good’. It owes this name to Sir Robert 
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Fig. 3.14 


Giffcn,' who is said to have claimed during the nineteenth centun- 
that a rise in the price of bread often caused such a severe fall in the 
real incomes of the poorer classes that they were forced to curtail their 
consumption of meal and other more expensive foods. Bread being 
still the cheapest food, they consumed more of it, and not less, now 
that its price was higher. Similarly, if the price of bread fell, people 
would buy less of it. For their real income would now have risen, and 
they would curtail their purchases of bread in order 10 obtain a 
more varied diet. 

The results of a fall in the price of a ‘GifTen good* can be seen in 
Fig. 3.14. When the price of -V falls so that the consumer moves from 



Good X 


) 


% 


equilibrium at point P to equilibrium at point R. the consumer 
reduces his purchases of X from OM to O.Uj. The reduction in his 
purchases (by MjM) is the net result of a negative income e/fert. 
which by itself would have caused the consumer to buy .U,.V/ less of 
A’, and a positive substitution effect which, alone, would have caused 
him to buy Af,A/, more. The net result is that the consumer buys 
less X than he did before (OA/, instead of O.U), but not so much less 
as he would have done had there been no substitution effect. The 
positive substitution effect would by itself lead to some increase in 
the quantity of X demanded, but it is swamped by the negative 
income effect. Less X is demanded now that its price has fallen. Such 
situations arc unusual but it is possible that they occasionally occur. 


9. The 

derivation of 
market 
demand 
curves 


The demand curse for a good was defined in Chapter i as showing 
how much of that good would be bought at various priccs-assuming 


icc Alfred Marshall. Pnnaplrs of E^onomui, fill. Erlilioni. Macmillan; 

,32. See however. Henrs Schul.r, Uron ond SUasufmrvt 
.rChicaRo Prew, 1938; pp. 5 « .sunbu.ed lo Simon (.ra> 
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Fig* 3*15 


* 
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all other prices and consumers’ incomes to be constant. If one reHecis 
on this, it is clear that an individual’s demand curve for a good must 
be related in some way to his price-consumption curve for the same 
good. This is so. They both represent the same information exce pt 
that the demand curve gives it in a more directly useful form. It is 
not difficult to derive the demand curve of an individual consumer 
for a good provided only that one knows his indifference map. The 
way in which this can be done is shown in Fig. 3.15. 



Good X 


In Fig. 3.15 are shown an individual's price-consumption curs'c 
KD together with the relevant parts* of his indifference map between 
money (on the^axis) and good X (on the x-axis). \Ve now choose at 
random four points on the price-consumption curve and label them 
A. 5 , Cand D. At these four positions of equilibrium, the consumer 
buys OAi, 0 £„ 0 C^, and OZ), units of X respectively. For these 


quantities he pays prices per unit of ^ p, ^ p, ^ p and ^ p, 
ffie price of ^ filing progressively as the consumer mives from A* to 

Consumer has a fixed income of OA'p to 
spend, when he js at ^ he spends A^Ap, keeping OA p for officr 

spends^^r OMp, at C he 

from the v rtf information 

uX: S orht' "" 

lOLn) urpr resources the consumer is retaining in money 

»u™r'sT„c„r™ -- “f a co„; 

me except that it is constant. Nor docs it consider the 
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amount of moncv left over after the consumer has made his purchases 
of X. A demand cur\ e tells us only the number of units of X which 
would be bought at any given price. This can be discovered from the 
price-consumption cur%e. The price-consumption curve shows what 
total expenditure is when any given number of units of X arc pur- 
cliased. We can thus calculate the price of .V by dividing total 
expenditure by the number of units bought. For instance, at A* no X 
is being bought and total expenditure is nil. As one moves from A* to 
B the price of .V falls and total expenditure on X increases, as does 
the amount bought. Beyond C, the amount of A* bought continues 
to increase, but loal outlay now declines. The price-consumption 
cur\e is realh only a total outlay cunc, like that in Fig. 1.5 (p. 21): 
but it is upside down. 

In order to derive a demand curxe, all we need to know is the price 
per unit of A* when any given amount of X is demanded. We can 
find this most easil) by first considering in Fig. 3.15, the perpendi¬ 
culars CC, and DD^y from Ay By C and D to the x-axis. If 

vs'c consider the line it shows us the amount of X ( 0 --lj units) 

• •1*1 I- - -t j*i>/AA OA \ r>. 


which is bought at the given unit price of AT, {-prr^TTT 

C^A I C/A 2 


-^p). Bu. 


what is the price per unit of A'? Wc know it is 77^ p» but it is 

C/A^ C/A 2 

not easy to plot this on a diagram. 

In the present context the easiest way to find the unit price of A' 
is to mark off, to the right of AA, along the x-axis, ore unit of A'; 
one pound, one can, one bottle as the case may be. Let us assume 
that in this case one unit of X is represented by the distance /l,A,. 
Wc then draw the line parallel to A The slope of shows 
the price of A’. Since the slopes of A'Aj and AT,/* arc the «ime, they 
both represent ihc same unit price of X. And since /I,Af, represents 
one unit of A', the distance A represents the price of one unit of A 
when O.-l, of A' is bought. P is therefore a point on the individual's 
demand cuiac. It shows how much A' he bus's when one unit of A 


OA' 


costs A.Pp ( = 77-^ p). Similarly, if wc mark off one unit of A', 5 , A',, 

0/12 

to the right of B, and draw XyPj parallel to A'B, wc can find the unit 
price of X when Ofi, of X is bought. This price will be BJ\p 


(= -— p), Point P, is thus another point on the individual's demand 

OB2 




cur\'c, showing how imich -V he will buy when A* costs B^P^ p per 
unit. Similarly we can derive the jx>iius and showing the 
indis iduaTs demand for A when one unit of it costs C^P^ p* 

D^P^ p rc spertivel). 

Wc can tlu’ji draw a demand cur\c DD showing the amount of 
A' which the indi>*idiial runsunuT will buy at various prices of A. It 
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passes through a series of points like P, P^, P^ and P^ showing price 
and amount demanded at each price. As we have seen, this demand 
curve can easily be derived from a consumer's indifference map. 


lo. The likely 
shape of a 
demand 
curve 

10.1 Individual 
demand curves 





In Fig. 3.15 the individual demand cur\’e slopes downwards because, 
with the indifference map used there, both the income and substi* 
tulion effects are positive. Individual demand cur\-cs will normally 
be of this general shape. But we have seen that there may be some- 
circumstances in which Giffen’s paradox holds good and the demand 
curve does not slope downwards to the right over the whole of its 
length. An example of this is showTi in Fig. 3.16. 

In Fig. 3.16 the demand curve begins by sloping downwards to 
the right in the normal way. Over this range of prices the income 
effect is positive. It is likely that all demand curves will slope down¬ 
wards in the normal way to begin with. For total expenditure on the 
good in question will usually be relatively small at high prices. The 
income effect (even if negative) cannot therefore be ver>’ imoortant, 
Once price in Fig. 3.16 has fallen to OP, however, the income effect 
becomes both negative and strong. It ouUveighs the positi\e sub¬ 
stitution effect, and the demand curve therefore slopes downwards 
to the left until price has fallen to 0 /»,. Once this has happened, the 
demand curve again begins to slope downwards to the right. Prices 
are so low that total expenditure on the good is very small. The 
income effect, even if still negative, is again outweighed by the 
positive substitution effect. This seems to be the most likely shape of 
the demand curve for a ‘Giffen good’. It is most unlikely that an\ 
demand curve sviU slope downwards to the left throughout its whole 
length, h will only be oyer those price ranges where a negative 
income effect is extremely strong that the curve will do this. 


3.16 


% 
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\Vc may sum up this discussion on the shape of the demand curves 
of individuals by saying that in most cases they wil) slope downwards 
to the right in the normal wa> . because as the price of a good falls the 
positix'c substitution effect is reinforced by a positive income effect. 
Even where the income effect is negative, the demand curve will still 
slope downwards to the right if the substitution effect is strong 
enough to outweigh the income effect. Only when the negative 
income effect is sufficiently strong to offset the substitution effect — 
a thing which one imagines can only happen over limited ranges of 
a demand cur\'c—can the cur\c slope doumwards to the left instead 
of to the right. 


lo. 'j .1 market 
dt'inond curve 


All that has been said so far relates to the demand curx esofindividuals. 
What can we say about market demand cur\'cs? Market demand 
cur\'c$ arc obtained by adding together the demand curves of all 
the individuals in the market. How this is done is shown in Fig. 3.17. 


Fig. 3.17 a b 




Amount demanded Amount demanded Amount demanded 


In Fig. 3.17a and 3.17b wc have two individual demand curves. 
These are added logcther sideways in Fig. 3.17c. Since both the 
individuals' curt'es arc identical, and both show no demand at all 
for the good at any price at or above OP, the aggregate cur\e does 
the same. At each price below OP the aggregate curve shows the 
sum of the individual demands at the price in question. For example, 
at the price OP,, demand in both Figs. 3.17a and 3.17b is 0 / 1 . In 
Fig. 3.17c demand at the price OP, is OB, which is twice 0 / 1 . Because 
the two individual demand cur\'es are identical, the quantity 
demanded shown on the market cur\e at any price equals twice the 
demand shown on the individual demand tur\T at that price. It 
should be noted that al rack pricf the elasticity of demand on all three 
demand curves in Fig. 3.17 is the same. 

Any set of individual demand curs'cs for a good — no matter how 
many individuals there are —can be added together in this way to 
give a market demand curve for tlie good. Market demand cimrs 
will normallv slope downwards to the right, because the individual 
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demand curves will normally slope downwards to the right. Even if 
the number of buyers in a market docs not increase as the price of 
the good traded falls, the downward slope of the individual demand 
curves will usually ensure that the market curse (which aggregates 
them) also slopes downwards to the right. In addition, it is likely that 
new buyers will enter the market as the price of the good falls. This 
will be an added reason why the market demand curv’e should slope 
downwards to the right. 

To sum up: even if an individual's demand curse for a good slopes 
downwards to the left because of Giffen’s paradox, it does not follow 
that the market demand cur%’e must do the same. One rea.son is that 
a good which b sufficiently 'inferior' to some people for their demand 
curves to slope to the left, may not be inferior to ever)'one. There may 
be enough people buying more of the good as its price falls to offset 
the effects of those who buy less. The market demand curve can still 
be normal. Again, even if ever>-one buys less of a good as its price 
falls over some ranges, they may not all do so over the samf price 
ranges. It might well happen, therefore, that a good could be a 
‘Giffen good’ to everyone and yet have a normal market demand 
curve because only a relatively small number of people regarded it 
as a ‘Giffen good’ over the same price ranges. Finally, it is likely that 
even when a good is of the ‘Giffen’ type, new buyers will enter the 
market as its price falls. They will either not regard it as a Giffen good 
at all, or else will not do so over the range of prices obtaining just 
after they first enter the market. 

The conditions which have to be fulfilled for a market demand 
curve to slope downwards to the left are therefore very stringent. 
Curves of thb type may exist, but they are not likely to be found 
frequently. Even when all buyers have abnormal demand curv'cs, at 
any given price, new buyers will usually enter the market as prices 
fall, and they will presumably have demand curv’es which slope 
downwards to the right or they would not be entering the market at 
all. The assumpuon that market demand curves slope downwards 
to the nght is the most plausible assumption one can make. 


XI. Other 
situadons 
where higher 
prices may 
increase 
demand 


There arc two other situaUons where the quantity demanded m. 
sometimes increase when there U an increase in price. The fit 

indTr “r price of a product as i 

oiiapfr ^'"'^.<"8l'tly or wrongly) that the good has improved 

oHhri hT'" “S' exampl 

Th* One example was with a scientific instrumcn 

Thu was scllmg very unsuccessfully at a moderate price. In t^ho" 
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12. Income- 
elasticity of 
demand 


of making a reasonable amount of money from his product despite 
small sales, the producer increased the price of the instrument 
considerabh. The result was a sudden and substantial increase in 
ns sales. 

The second situation where an increase in the price of a good may 
increase the quantity demanded is where expectations come in. Ifan 
increase in the price of the good is seen as a reason for expecting a 
lurther increase in the future, people may buy more of the good whose 
price has risen now in the hope of forestalling the price increase. 

However, it will be seen that these two examples of situations 
where an increase in the price of a good may increase the demand 

0 fit in with the assumptions wc have been making 
0 Wc have a.ssumed that the consumer 
is able to decide where a good fils into his scale of preferences without 
needing to know its price. This means that price cannot be treated as 
an indicator of quality. Second, we have assumed throughout our 
indifTcrence curve analysis that conditions remain the same. In order 
that expectations may be brought in, we should have to allow for 
changing conditions and probably for lime as well. The •Giffcn’ good 
is therefore the only example compatible with indifference curve 
analysis of a commodity for which the demand increases when the 
price rises. However, our other two examples are important in 
practice and should not be forgotten. 


Wc shall find that the understanding of the relationships between 
income effects, substitution effects and price effects which we base 
now .acquired is very useful in helping us to see more clearly what 
determines the elasticity of demand for any good. We know that the 
elasticity of demand for a good depends on the shape of the demand 
curse for that good. But we have now seen that a demand curve and 
a price-consumption curve show exactly the same information, 
though in different ways. Elasticity of demand therefore depends 
equally on the shape oCthe price-consumption curve. In its turn, the 
shajx- of the price-consumption curve depends on the nature of the 
income and substitution effects. I'hus elasticity of demand depends 
on two other elasticities. One is the income-flastidty oj dmand. The 
other is etastidtY of subuilution. Ordinary elasticity of demand, prict- 
rlasticity of demand as it is often called, is a resultant of income- 
elasticity of demand and elasticity of substitution, just as the price 
effect is a resultant of an income effect and a substitution effect. It 
will be useful now to consider these two factors which determine 
price-elasticity of demand in some detail. 

lncome-ela.stlcity of demand shows the wav in which a consumer's 
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purchas« of any good change as the result ofa change in his income. 
It shows the responsiveness ofa consumer’s purchases of a particular 
good to a change in his income. More accurately, we may define the 

incomc*elasticiiy of demand, of any good, X, as 

proportionate change in purchases of good X 
* proportionate change in income 

It follows that where the income-elasticity of demand for a good is 
high, a given proportionate increase in a consumer's income of, say, 
I per cent will cause a proportionately much larger increase in (he 
demand for the good of, say, lo per cent. Here income-elasticity 

would be —= 10. Similarly, where a good's incomc-clasiiciiy is low, 

a given proportionate increase in income of, say, i per cent will cause 
a much smaller proportionate increase in the demand for the good 
of, say, per cent. Here income-elasticity will be A- 

assume throughout this discussion of income-elasticity of demand 
that the prices of all goods are given and that it is only the consumer's 
money income which changes. Now, for all normal goods the income 
effect will be positive. Income-elasticity of demand will therefore 
normally be p>ositive too. Changes in a consumer’s income and in 
his expenditure on any single good will usually be in the same 
direction. All normal income-elasticities therefore have a plus sign 
in front of them, though their numerical values will vary considerably. 


12.1 Some 
important 
income- 
elasticities 


With price-elasticity of demand, we saw that elasticity equals one 
was a very important elasticity because it separated clastic demands 
from inelastic demands. With income-elasticity of demand, there is 
no similar dividing line. It is difficult to be certain exactly what are 
the most important numerical values for incomc-elastioiijuifdcmand. 
However, the following seem to be interesting ones. First, it is useful 
to distinguish the situation where income-elasticity of demand is 
zero. This will occur when a given increase in income fails to lead to 
any increase at all in the purchases of the good whose income elasticity 
is being calculated and hence in expenditure on it. On one side of 
zero income elasticity wiU be thweakuaUqns where a rise In income 
leads to an actual/a// in the amount purchased—inferior goods. For . 
all such goods income-elasticity of demand, whether large or small, 
wll be riegativc. On theotherside, are all goods with positive income- 
elasticitics. More of such goods are bought as income rises. Whether 
they arc positive or negative, there will be an enormous range of 
mcome-elasticities. Each tvill have a finite, but different, numerical 
value. Zero income-elasticity is a useful value to select for special 
comment because it separates positive from negative elasticities. 
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A second interesting numerical value of income elaslicity of 
demand is where the whole of an increase in the consumer’s income 
is spent on the good in question. In this situation incomc-clasticily 

will be equal to -i-r. where KX is the fraction of the consumer’s 

income spent on any good X. So, if the consumer originally spends 
of his income on -V, and decides to spend the whoU of an increase in 

income on -V, income elasticity of demand will be ^=20. When 

20 

income elasticity equals then the whole of anv increase in the 

A -I 

consumer's income is spent on increasing his purchase of good A’. 
This also seems a useful case to bear in mind. If more than the whole 
of any increase in income is spent on any good X. of course, income* 

elasticity of demand will exceed 7^ and vice versa, h will be obvious 

A X 


that while incomc*elasticiiy of demand will be greater than 


I 

KX 


in 


this case, the actual value of income elasticity of demand will differ 
from situation to situation. 

The third, and perhaps the most interesting value of income- 
elasticity of demand, is where it equals one. This means that the 
proportion of the consumer’s income spent on the good in question is 
cxactlv the same both before and after the rise in income. If the 
income-elasticity of demand for any good is greater than one, this 
means that an increasing proportion of the consumer’s income is spent 
on the good as he becomes richer. Similarly, if a consumer's income- 
cla.stidty of demand for a good is less than onc» the proportion of his 
income spent on that good falls as his income rises. Unitar>^ income- 
elasticity thus seems to represent a significant dividingline. It is of 
some significance if (he proportion of a consumer’s income spent on 
any good changes if he becomes richer. It seems reasonable to' think 
that a good with an income-elasticity greater than one, on which a 
consumer therefore spends a greater proportion of his income as he 
becomes richer, is in some sense a luxur>'. A good with an income- 
elasticity of less than one, on which the proportion of incomc*spcnt 
falls as hr becomes richer, is in some sense a necessity. One cannot, 
of course, give a precise definition of necessities or luxuries in terms 
of incomc-claslicitics of demand, but the notion that goods with 
income-elasticities greater and less than one arc .in a general sense 
luxuries and necessities respectively seems a useful one. 
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C13. Elasticity 
of 

substitution 


13.1 Two 
limiting <ases of 
elasticity of 
substitution 


Elasticity of substitution, like the substitution effect upon which it 
depends, can be measured at any point on any indifference cur\'e. It 
measures the extent to which it is possible for one good to be sub¬ 
stituted for another if the consumer is to remain on that given 
indifference cur\'e. The numerical elasticity of substitution (Cj) 
between any two goods, X and T, can be measured anywhere on a 
single indifference curve. Its value is given by the following formula: • 

^ _ relative increase in the ratio between the two goods p ossessed XjT 
* relative decrease in marginal significance of X in terms of T 


Two limiting cases are worth considering. First there is the situation 
where elasticity of substitution is infinite. This occurs where the 
indifference curve in question is a straight line and means that the 
two goods are perfect substitutes; they are identical. As he moves 
along an indifference curve, the proportionate change in the ratio 
between the consumer’s holdings of X and T is infinitely large com¬ 
pared with the relative change in the marginal significance of X in. 
terms of T . For the latter change b zero. The marginal significance 
of X in terms of T docs not chai^ at all. This means that the indif¬ 
ference curve iTa straight lin^Ht is most unlikely thafin practice 
one will-ever find a straight-line indifference curve; if goods'aVc 
perfect substitutes,-economically they arc the same good. Neverthe¬ 
less, some goods are likely to possess high elasticities oT substitution 
with other goods and^ to have indifference curves with respect 
to^them which are nearly straight line^If two gdods were dose 
substitutes, as, for example, are railway or air travel and travel by 
long-dbiance motor coach, then the el^ticity of substitution between 
them is likely to be high. An indifference curve for two goods with 
elasUcitics of subsUtution is shown in Fig. 3.18a. 

/The second limiting case is where elasticity of substitution is zero. 
In such a situation the two goods cannot be substituted for each 
other. They must be used in a fixed proportion or not at all. This 
again is an unlikely case in practice, but there will be some pairs of 
commodities which are veiy bad substitutes and have to be used th 
pracucally the same proportions. For example, the elasticity of 
subsdtuuon between shirts and trousers may not be very high. One 

pair of trousers. If this proportion holds good for one’s current stock 


^AlgebiaicaUy 


rf(5) (*) 

X *** claiiidty ofsubsdiution 

.hould ..ricU, dgn'bu. for dmplidly wc hr,™ igoorod ,hb i„ 0,. 


text. 
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Fig. 3.18 a |b 


and one has. say, iwelvc shirts and four pairs of trousers, one will 
not be willing to give up shirts in exchange for trousers (or trousers 
for shirts for \er\ long along the same indifference curve. Giving up 
shirts for trousers ,or vice versa' cannot avoid making one better or 




0 


Good X 


O 


Good X 


X 


worse off putting one on a different indifference curve. If one is (0 
remain on the same indifference curve, one must be offered a large 
number of pairs of trousers to induce one to pan with another shirt, 
or vice versa. Indifference curves between shirts and trousers wilt 
then take the shape shown in Fig. 3.18b. The numerical elasticity of 
substitution is there vcr> low. v 


% 

Price* 

elasticity of 
demand 
linked to 
income- 
elasticity and 
elasticity of 
substitution 


Pricc-claslicity of demand - the elasticity of demand normally used 
in economic theorv —depends ultimately both on clasiicit) of sub¬ 
stitution and on income elasticity of demand. It is therefore possible 
to show the relationship between the three elasticities in a mathc- 
matical formula. The relationship between the three elasticities can 
be given for a single consumer faced with two goods, X and in 
a single equation. 

Where, for good A', 

Cp —price-clasiiciiy of demand, 
income-elasticity of demand, 
r^^ciasticity of substitution 
and A‘-V=the proportion of the consumer’s 
income spent on good A\ 
then e^ = A\X x Cj + {i — KX 

This equation holds good in all situations. When one knows any 
two of the elasticities, one can always calculate the third. 

What the first part of the equation means is that the increase in 
the amount of any good demanded in response to a fall in its price 
depends first on the income effect. This in turn depends, on the one 
hand, on the proportion of one’s income spent on the good because 
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this determines how much of one’s income, previously spent on X, 
is available for new spending now that X is cheaper. The greater 
the proportion of one’s income spent on the good X whose price has 
fallen, the greater is the amount of income set free by its fall in price. 
This is available for new purchases (both of good X and of other 
goods). Given income*elasticity of demand, the greater the percen¬ 
tage of income spent on good X, the greater is the consequent 
increase in purchases of X when its price falls. The proportionate 
increase in purchases of a good due to the income effect depends, 
secondly, on the size of income-elasticity of demand. This determines 
what part of income {KX) set free by the fall in price will be spent pn 
the good whose price has fallen and what part will be left over to be 
spent on other goods. The expression JCX x e, thus shows the income 
effect’s influence on price-elasticity of demand. 

The second part of the formula shows that to the proportionate 
change in the purchases of X resulting from a change in the con¬ 
sumer’s real income must be added the change due to the fact that 
X is now cheaper relatively to T. The size of this second element 
depends first on the extdnt to which X can be substituted for T now 
that it is relatively cheaper—on the elasticity of substitution. Second, 
it depends on the amount of f one has been buying and can substitute 
X for—on the amount of the*other good T, which was being bought 
before X became cheaper. For, given elasticity of substitution, only 
, to the extent that one was previously buying r (for which X can.now 
be substituted) will a faU in’the price of .IT result in a switch from the 


purchase of T to the purchase of X. If one was not buying T before, 

one cannot substitute AT for it. The expression ( i-fCX) in the formula 

therefore shows the proportion of one’s income not being spent on 

A"—the proportion of income within which substitution of AT for T 
is possible. 

Perhaps two numerical Ulustrations will make the meaning of the 

formula for price-elasticity of demand clearer. First, let us assume 

that the income-elasticity of demand for any good, X, is a, that the 

elasucity of subsUtution between AT and any (or all) othef goQd(s) r 

equals 3, and that the consumer in question is spending i of his 

income on X. The formula e^^/CXxe^+{i-KX)e, then becomes 

P ^ ^j^. Price-elasticity of demand for 

good A IS therefore 2*9. 

Alternadvely, suppose that the income and subsUtution elasticities 
lor go^ AT arc both equal to one. Vnd that one quarter of the con¬ 
sumers income \s being spent oh good X. The formula (^=KXe,+ 

{I then becomes ix i =,. Price-elasticity of 

demand for X equals one. When both income and substitution 
elasucity are equal to one, price-elasticity must always be equal to 
one loo. That this is so should be intuiUvely obvious. For( XX+ (i - 
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A A' always equAls one, so that i >1 A’A’ plus i (i — A"A’) also equals i. 

Pricc-claslicity of demand depends both on income-elasticity and 
on elasticity of substitution, and the formula given above puts the 
relationship explicitly. 


15. What 
determines 
the size of 
price- 
elasticity 


I he concepts of elasticity of demand and elasticity of substitution 
throw light on our previous attempts to discover what determines 
whether the elasticity of demand for a good is high or low. We saw 
earlier that the demand for a necessit> like salt is very inelastic. Wc 
can now say that this is partly because (he proportion of income spent 
on salt is veiy small. The income effect of a fall in the price of salt 
will be small partly because the income-elasticity of demand for salt 
is likely to be small too, but mainly because the proportion of income 
spent on salt is so minute. In addition, the demand for salt is inelastic, 
because there are no goods to substitute for salt, and the elasticity of 
substitution between salt and other goods is therefore small. The 
demand for goods like colour television sets or motor cars will be 
much more elastic because such goods, being expensive, will take a 
larger proportion of income than salt does. The income effect can 
therefore be great. In addition, the elasticity of substitution between 
television sets and other forms of entertainment and between motor 
cars and other forms of transport will be high. 
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Revealed preference 
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0 Increasing 
Uie relevance 
of demand 
theory 


In Chapter 3 we justified the downward slope of demand curves by 
an analysb which assumed that it was reasonable to suppose that 
individual consumers could specify complete and consistent sets of 
indifference curves. We further supposed that their purchases were 
made in accordance with these. Many people naturally find this an 
unreasonable procedure. They do not believe that consumers actually 
do make their purchases by constructing indifference maps and by- 
attempting to reach optimal positions on them. 

It seems more reasonable to suppose that,’whether or not con- 
sumen’ scales of preference are complete or completely consistent, 
it would be better to observe what consumers do when they make their 
purchases, rather than suggest the unlikely idea that they operate 
with complete scales of preference set out in the form of Indifference 
curves. Most economists, nowadays, prefer to analyse situations 
where hypotheses that they make are either tested or, at least, 
testable. They do this, not least, because of the influence of the 
philosophical ideas of logical positivbm. Like logical positivists, they 
are concerned only with testable hypotheses. 


Revealed 

preference 

theory 


In pracuce, we do not at this stage need to go even as far as ’that. / 
we shall see we can proceed a very long way prosided only that w 
are prepared to carry out our analysis in terms of an i<Ual consume 
whose purchasing behaviour U completely consistent. On this basi: 
there is litUe difficulty m providing a justification for the downward 
slope of demand curves even though the individual consumer canne 

of preference by drawing indifference maps. Sine 
this kind of analysis asks the consumer to reveal the nature of hi 

s^tMc^h” 7 “y o^exTX^m 

st^es, It IS known as rntaUd prejerence theory. 

T consumers cai 

define or describe their mdiffcrence maps is clearly one advantage o 
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3. Our 

assumptions 


4. Strong and 

weak 

ordering 


(a) Strong 
ordering . 


(b) Weak 
ordering 


revealed preference analysis. It has also been strongly argued, 
especially by Sir John Hicks, that one major advantage of revealed 
preference thcon. is that it is explicitly designed to allow econometri¬ 
cians to make use of it. Given the growing influence of econometrics, 
referred to in the Preface, this is an important reason for studying 
revealed preference theory here. 


Before we proceed to consider the effects of a change in the price ofa 
good on the demand for it. using revealed preference theor\, we 
must first make our assumptions explicit and introduce some con¬ 
cepts. For wc arc still concerned with economic theory, though wc 
want our theory to be one which econometricians, in particular, 
can test. 

Our assumption is again that wc arc concerned with a consumer 
who has a given income to spend and is faced with various alternative 
combinations of goods which he could afford to buy. Wc a.ssume that 
he will choo.se that combination of goods which he ranks highest, the 
one which he prefers. So. in one set of market conditions he will make 
one choice; in other situations, he will make diflerent choices. 
Provided that the consumer maximises his satisfactions wc can still, 
and in this Chapter wc shall, suppose that these choices will always 
be con.sistent with each other. In other words, we suppose that wc 
are dealing with an ideal consumer. The choices of actual consumers 
need not be so consistent, but if we observed an actual consumer 
making different choices, this would at least allow us to describe 
how an actual consumer differed from the ideal one. 


Revealed preference theory also allows us to make explicit a number 
of distinctions which arc derived from the logical theory of ordering. 
The first distinction is between strong ordering and weak ordering. 


Ifa set of items is strongly ordered, then each has its own place in that 
order, which is not shared with aii) other item. Thus, all the letters 
in the alphabet are strongly ordered, as arc all positive whole numbers. 


\N eak ordering, on the other hand, accepts the possibilitv’ that it may 
not be possible to rank some items in a list ahead of or behind each 
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Other. A good example of .weak ordering, quoted by Sir John Hicks, 
would be memben of the British Parliament. Parliaments of Great 
Britain are strongly ordered; each is separate, beginning with one 
election and ending with the next. However, if one arranged all 
bombers of Parliament according to the date of their first election, 
B number of them would always have been elected for the first time 
Lt a particular election. Members of Parliament (MPs) are therefore 
weakly ordered. Some of them are in a cluster, with the same date of 
first election, though of course some MPs, or groups of them, will be 
Strongly ordered. Some individual MPs will be strongly ordered, 
because no one else was elected for the first time at the same Genera! 
Election or at a particular by-election. 


5. Strong V 
weak 

ordering and 

demand 

theory 


1 j\ 


In Chapter 3 we were concerned with weak ordering. All the com¬ 
binations of goods represented on a given indiflcrencc cun c were 
weakly ordered. One could not arrange the combinations of goods 
bn a single indifference curve in order of preference, since all were 
equally preferred. The indifference cur\’es themselves were strongly 
ordered; each was clearly ranked above or below others, and none 
coincided. 

j It will be clear from its name that revealed preference theory can 
[nost easily deal with situations where the consumer is choosing 
between strongly-ordered combinations of goods. However, it is not 
necessary to assume that the consumer can order all the conceivable 
combinations of commodities with which he might be faced—as 
Indifference curve analysis is usually seen as doing. \Ve simply need 
io assume that consumers can order (and choose between) those 
alternative combinations which they actually have to consider in 
making purchases; or alternatively, that the consumer can rank 
those alternatives with which we confront him in an experiment that 
we set up for him. 

It is true, of course, that a theory of consumer demand based 
jenUrcly on strong ordering would be unsaiisfactor>’. Actual con¬ 
sumers must surely be confronted at times by equally-desirable 
alternatives between which they are forced to choose. Unlike the 
celebrated ass, associated with the philosopher Buridan, human 
beinp do not hcsiute between two combinations of goods, giving 
equal sausfactions, for so long that they actually starve. They do 
choose, though choice in these circumstances is perhaps best seen as 
determined by chance rather than decision. As.Sir John Hicks notes, 
Chance, in this sense, is not a thing which ought to be excluded’ ^ 
Economists therefore need theories which do not exclude indifference • 

A RmnoH 0/ Demand Tkemy, Oxford^ 1956, p. 21. 
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which allow for weak ordering. Indifference cun,c analysis is one 
example. More adsanced anahscs. drawing on statistical decision 
theory, are others. In tliis chapter we shall begin by confining our 
attention to consumers choosing between strongly-ordered alternative 
vets of commodities. 


The final elements in our theory are the notions ol two-term con- 
sistencs and transitivits. Two-term consistency ensures that any two 
elements in a ranking are consistently placed relatively to each other. 
If .-k is above B. then B cannot also be above A. It should be im¬ 
mediately apparent that two-term consistency is a necessary condition 
for consistent consumer choice. 


It is not a sufficient condition. Consistent ordering also requires 
transitivity. For example, suppose that a consumer prefers a com¬ 
bination of various amounts of various goods (combination A) to 
another combination. B. while he also prefers the B-combination to 
a third combination (C).Thc consumer's preferences will be transitive 
if this means that he also prefers combination A to combination C. 
The consumer must not. if there is to be consistency in his choices, 
also prefer C to A. Transitivity ensures that such ‘circular’ relation¬ 
ships are ruled out. 


Having made these distinctions we can now proceed to explain 
revealed preference theory. As with indifference curve analysis there 
is no reason, in principle, why we should not extend our discussion 
to cover as many goods as we wish. .As it will be convenient to begin 
with two-dimensional diagrams, we shall first consider two goods 
only. As in Chapter 3 we shall look at good X and money. Howes er, 
since we shall continue to assume the prices of all goods except .V to 
be constant, we can treat money as representing all other goods 
except X. 


\Sc can then construct Fig. 4.1. Here, good X is shown on the A--axis . 
and money, representing all other goods, on the v-axis. Initially, the 
consumer s income is OM. He can therefore afford to choose any of 
the combinations of X and money shown along the line MX. In fact, 
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he chooses point A, buying 0 -V, of^ and keeping OM, in money. 
This amount O-W, b available for spending on other goods. Point A 
is thus ‘revealed* as preferred to all other points on or within the 
triangle OMX. However, if the ‘ideal’ consumer seeks to ma.ximise 



hb satisfactions, he b bound to choose some point along MX. If he 
does not, he b deliberately taking less of at least one good than he 
might. Provided we continue to assume that each unit of each good 
gives positive satisfactions (which we have implicitly assumed 
throughout Chapters 2 and 3) the consumer will not do this. If he 
chose a point like D, he could always increase his satbfactions by 
moving out towards the price line MX. Nevertheless, we cannot say 
where along MX point A will be. That will depend on the consumer’s 
tastes. The more highly he prizes X relatively to all the other goods, 
the nearer to X will A be. TTie more X will the consumer purchase. 

Let us now suppose that the price of X falk, so that the given 
income of OM would allow the consumer to buy OX, of X if he 
spent hb whole income on it. Let us further suppose that the con¬ 
sumer now moves to point B. Once again, point B could lie anywhere 
in or on the triangle OMX,. If the consumer b ‘rational’, it will lie 
on MX„ for the reasons given in the last paragraph. As in Chapter 3, 
we have a move from AtoB which b the result of a price effect; the 
price of AT has fallen, and the consumer has bought more X. The 
demand curve for X slopes downwards. If revealed preference theory 
IS to be as uscfiil to us as indifference curve analysb is, it must be 
able to explam why thb b likely to happen. Why is it that demand 

downwards? With indifference curves, we 
showed this by identifying an income effect and a substitution effect 
which between them made up the price effect. \Ve showed in Chapter 
3 that the substitution effect will always be positive, and that only in 
those rare situations where the income effect was both negative and 
strong could the demand curve slope upwards. 
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8.2 The price 
income and 
substitution 
effects 


Fig. 4.2 


I hi- JisiiiKtion briuc-t-n ihc iiuome effect and ihc substitution effect 
w du mo^i fundamental one tliat we could make. Lot us repeat the 
<uMlssis using revealed preference rather than indifference curves. 
( i'li'itler Fig 4.2. The consumer begins at A as in Fig. 4.1 and moves 



to // as the result of a fall in the price of X. His income remains 
toiiMant at 0 .\t. What indifference curve analysis did was to identify 
an inti rinecliatc position uhith (following Sir John Hicks in A 
liiViMiiH of Demand Theory) we shall call a. What we require of a in 
itHliIh rencc curv'c analysis is that it shall divide the price effect into 
an income effect and a substitution effect. That is to say, the move 
fi<un .1 to a must be a pure substitution effect. The price of-V has 
(.ill< ii h> the full amount tliat was required to move the consumer 
Iroin .1 to H, At the same time, however, the consumer's income has 
been reduced by just the amount required to leave him neither better 
nr»r worse off than he was at A. He is now on -l/jA'j, but since the 
price* of X has changed, -'/j-Vj must be parallel to MX^. We have 
already defined this reduction in income (in this case of .U.V/j) as a 
roinpensating variation in income. It is a variation in income just 
hig riKuigh exactly to cancel out (to compensate for) the increase in 
rCiil inccjmc caused by the fall in the price of X, and the consequent 
innvr ol the consumer from .1 to /^ Indifference curve analysis allows 
us (Msilv to identify the position of a because we can easily find the 
ptiint where is tangi'ntial to the same indifference curve which 

was tiingcntial to MX at A. 

Revealed preference analysis cannot do this. So long as we arc 
unable to say that all points from which the consumer might clioose 
in Fig, 4-2 are strongly ordered, it is possible that A and a and 
iiuleed other points—may be ones between which the consumer is 
indilferent, However, we cannot observe indifference, only choice. 
\\ e know that initially (in what we may describe as the /l•situation) 
the consumer chose to be at .1. W’c also know that, with the lowered 
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d.j The cost- 
difference method 


F‘g-4*3 


price of A’ but the same money income, the consumer chose to be at 
B. But revealed preference theory cannot allow us to say more. While 
it can accept the existence of indifference, provided there is ‘weak 
ordering’, it cannot demonstrate indifference. We cannot observe the 
consumer ‘being indin'erent’ between A and a. Consequently, a is 
never observed. 


Revealed preference theory therefore must divide up the price eflcci 
in a different way. It is a less fundamental division than the one 
found in indifference curve analysis because it does not allow us to 
separate out a pure income effect and a pure substitution effect. 
However, it is an important division for two reasons. First, it provides 
us with the justification wc need for the belief that demand curves 
usually slope downwards. Second, it is based on a purely mathematical 
calculation which is one that we can make even though wc have no 
information whatever about the nature of the consumer’s indifference 
map. It is the analytical device we need if we are to base a theory of 
consumer demand on the obscrv'ation of consumer purchases and 
not on a knowledge of his indifference map. 

What we do is to make use of what Sir John Hicks has christened 
the cost-difference variation in income. So (iir, we have used only the 
compensating variation in income, which just cancelled out (com¬ 
pensated) the increase in real income which the consumer received 
because the price of X had fallen. Of course, wc could use it in the 
opposite direction to mean an increase in income which just-cancelled 
out the effect of a rise in the price of X. 

Let us now sec what the cost-difference variation in income is, 
using Fig. 4.3. Once again, the consumer begins at A. A is revealed to 
be preferred to all the other points on or in the triangle OXM. Once 
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8.4 The 
components of 
the price effect 




a^ain. the price of A is reduced b> enough to increase the amount of 
A vvhicl) could be bought, if the whole of income was spent on X 
from OA to OA'j. This ttme. however, we establish our intermediate 
position by using the cost-difference method. What we do is to 
introduce a further price line, A/,A',. This is parallel to .i/A'„ so 
tltat it reflects the fi-prices. However, the consumer's income*has 
been reduced b\ A/A/,, so that .l/,A', passes through A. Because it 
passtH through A. the cost-difference line A/jA’, just allows the con- 
sumcr to continue to bu\ the .^combination of goods, if he wishes, 
I his means that on A/,.V, the advantage given to the consumer by 
the lower cost of A' is just cancelled out. That explains why this is 
known as the cost-difference method. The reduction in cost of the 
.-f-combination (O.V, and OA/,) with the 5 -priccs replacing the 
./-prices, is .l/jA/. This ’cost-difference' is just cancelled out by the 
cost-difference variation in income. It also explains why this is such 
a simple method to use. 

Geometrically, all we need to do is to draw a new price line, 
through the original equilibrium point, A, but with the slope repre¬ 
senting the new price of A. This automatically gives us the cost- 
diffcrencc variation in income, by a distance like A/A/, on the vertical 
axis. Algebraically, what we need to do is also simple. Let us denote 
the A-prices and quantities by p^, and respectively, and the B- 
prices and quantities by^, and respectively. The / 1 -situation can 
(hen be denoted by P^(Jq, where the /l-quantities are bought at the 
.^-prices. Similarly, the ^-situation can be denoted by^i^p where the 
ff-quantities are bought at the ,B-prices. If the consumer’s income is 
reduced so that he can, if he wishes, just buy the ^-quantities at the 
^-prices, we can denote this position by: p^g^. The cost difference 
variation in income is then given as: 

/*i 7 i - /'Wo 

It is the difference in cost between the //-quantities and the B- 
quantities, both at the 5 -prices. In any empirical work, econometric 
or not, this calculation can easily be made. 


\Vc can now proceed to split the price effect into two parts. With the 
‘cost-difference’ price line A/j.V^ passing through A, the consumer 
cannot now reach 5 , even though he is able to buy at the 5 -prices. 
He tliereforc moves from ./, not to 5 . but to a,. Because the two 
price lines A/A and A/jAT, cross at A, o, cannot lie to the left of .■/. In 
the //-situation the consumer chose A. If o, now lay to the left of . 1 , 
on .UjA,, the consumer would be acting inconsistently. He has 
already shown, by choosing A with the /1-prices, that he prefers // to 
any position on the line A/A. He must, a fortiori, prefer A to any 


Consumer equilibrium ar^d revealed preference 95 


point on -W3/I. (Now that his income has been reduced by the cost- 
difference, the triangle is no longer a possible equilibrium 

area for him. He is not rich enough to movt into any part of that 
triangle.) His preferred position, a,, could, however, coincide with 
A. If it did, we could immediately say that there was no substitution 
effect. The whole of the move from AioB would be an income effect. 
There could be no income effect in the transition from A to a,, 
because both arc at the same point. Both represent the same tom* 
bination of goods: both represent the same real income. There is no 
income effect and no substitution effect if A and a , coincide. 

What is more likely is that a, will lie to the right of/I, as in Fig. 4.3. 
Unfortunately, we cannot noNy say anything about the respective 
sizes of the substitution and income effects. If a, lies to the right of .-1, 
it will lie beyond the original price line .\iX. Consequently, the 
consumer must be better off than at A. Given the chance to move to 
a preferred position beyond AtX, he has done so. At a,, the consumer 
is consequently better off than at A. A move from /I to a, represents 
a combination of a substitution effect and an income effect. There 


has been a positive substitution effect; if the substitution effect were 
zero, the consumer would 'have stayed at A. There has been an 
income effect because the consumer prefers o, to /I; he is better off 
at a,. But we cannot say mucA of the move from /I to aj represents 
a substitution effect and how much an income effect. What we do know 
is that the whole of the move from a j to B represents an income effect. 
Since a, lies on the price line .VjA’,, the move to the 5 -prices has 
already taken place. So, the move from Oj to B occurs wholly because 
of an income effect. The cost-diffcrcnce reduction in income is 
reinstated, and the consumer moves from a, to B. However, the 
move from a, to 5 does not represent the whole of xhc income effect, 
except in the unusual case where Oj and A coincide, We have already- 
seen that part of the move from A to o, is the result of an income 
effect; but we do not know how much of it is. 


This is why the cost-difference method provides a Icss-fundamental 
division of the price effect into an income effect and a substitution 
effect than the compensating-variation method. Using indifference 
curves, we can idcntily the compensating variation in income and so 
dmdc the price effect into a pure income effect and a pure substitution 
effect. With the cost-difference method, the move from A to a, will 
Mntain the whole of whatever substitution effect there is but, unless 
A tmd a, coincide, it will also contain part of the income effect. Only 
11A and Q, coincjde can we be sure how big the substitution effect is: 
then, of course, it will be zero. If A and a, do not coincide, we cannot 

^ o^'an income 

cttect. However, there must be some income effect, or a, would not 
be preferred to A. 
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Although ihf revealed prelerence lheor\ does not allow us to make I 
the luiidainental distinction between the pure income efiect and the . 
pure substitution effect, which we can make with indifTcrence cur\'cs 
It does allow us to show that demand curs es w ill usualh slope down^ 
w ards. For it is immediateU obvious that, as we showed in Chapter 3 
using indifference curses, the substitution effect can never work to 
reduce the consumer s purchases of a commodity whose price has 
fallen. 

Figure 4.3 makes it clear why this is impossible. It could only 
happen if. having chosen A in the .-l-situation. when all the points 
along the line .\/.l were open to him. the consumer now decided to 
choose a point between .V/j and A. Provided the consumer’s choice 
is consistent, the substitution effect can never be negatise. At worst, 

.1 and a, might coincide; a, can never lie at the left of 

.As in Chapter 3 we therefore find that the substitution effect will 
never be the cause of an upward-sloping demand cur\'e. However, 
again as in Chapter 3. we find that the income effect is not so reliable. 

I fit is positive, it will simply reinforce the substitution effect. Whether 
or not a, lies to the right of A, B will be to the right of.-l. with more A’ 
consumed at the lower [B) price. 

The income effect, however, may be negative. If it is, then the 
consequences spelled out in the previous chapter again follow. If the 
positive substitution effect is big, and the negative income effect 
weak, the demand curv'e will still slope downwards. Only if the 
negative income effect is big enough to outweigh whatever substitu¬ 
tion there is will the demand cur\T slope upwards. We can again 
conclude that this is only likely to happen where the negative income 
effect is rather strong. This in turn is most likely to happen where the 
proportion of a consumer’s income spent on the good in question is 
very large—as with a Giffen good. 


We have therefore reached exactly the same conclusions as in Chapter 
3. but we have done so in a rather simpler way . It is true that we 
have been able to say less about the nature of scales of preference 
than in Chapter 3, but we were there pretending to knowledge of 
the consumer’s tastes which we do not actualb have. We have now 
shown that the fundamental proposition in the theory of consumer 
demand — the proposition that demand curves are downward ' 
sloping—can be obtained quite simply from an analysis of the way a 
rational consumer would behave. We have shown that the demand 
curse will usually slope downwards, without any necessity to obsers'C 
the spending pattern of any actual consumer. It is true that we could 
not say how big the income and substitution effect would be for any 
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consumer or any group of consumers. Thai would require actual 
obscr\’alion. But wc have done wliat we set out to do; wc ha\c 
shown why demand curses usually slope downwards. 

It b true that an actual consumer may not behave as consistentK 
as our ideal consumer. There is. however, good reason to suppose 
that our generalisations hold. Econometric studies suggest that our 
conclusions are realistic. Consumers do seem to behave in this kind 
of way. If actual consumers behaved vcr>- differently from our idea! 
consumers, there would be more inconsistency than has been 
observed in consumers’ purchasing decisions. More than this, it 
seems better to begin with a theory of demand which assumes 
rational behaviour and to allow exceptions to, or qualifications to 
this, rather than to suggest that consumer demand is inconsistent 
and unpredictable. 


lo. Consumer Wc must now extend our analysis explicitly to deal with more than 
equilibrium two goods. Because we have assumed the prices of all goods except X 
witb many constant, wc have implicitly been treating all goods except A’ as a 

goods composite commodity. We have already written for the .l-priccs 

(the original prices) and ^^r the /^'quantities (the original quan* 
titles). We shall continue to do this. Now, will represent the 
original prices of all the goods— p , p^, etc. Similarly, will 
represci i the quantities of the goods purchased at these prices, 
namely, q^,, q^, etc. For any purchased combination q^, of com* 
moditics to be shown as preferred to another combination we 
simply need p^ > to be less than Po^ go-Po'^ 9i<Po'^ ?o- The total 
expenditure, p^^y q^, required to buy the combination q^ at the A- 
prices, is less than the amount actually spent on the q^ combination. 
By definition, this was^oX q^. That was what was actually spent and 
wc arc assuming total income to have been spent. So, the ^-quantities 
could have been bought in the / 4 -situation; in fact, the ^-quantities 
were chosen, q^ is a preferred position to j,. 

Similarly, if q^ is preferred to q^,, we shall have x q^ less than 
Pi X The consumer could afford to have bought the / 4 -quantiiics 
at the ^-prices, but chose not to do so. With strong ordering, the only 
situation in which the consumer could be indifferent between q^ and 
?i would be when they were identical. Here, p^ ?i==^o Vo and 
Pi^qa—Pi^qi- With weak ordering, however, the two equalities 
could hold even though the / 4 -combination of quantities was not 
identical to ^-combination; even though q,^ is not identical with 
As along a (weakly ordered) indifference curve, two different 
combinations of goods give the same satisfactions to the consumer. 
We shall find it more fruitful to work in terms of indifference positions 
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rather than preferred positions from now on, even though this makes 
what wc have lo sav less easily testable. 

4 4 

4 t wo can be certain that the lolal substitution 
cfTfCt of any price change will tend to be positive. In aggregate, the 
amounts of the various commodities consumed after a set of price 
changes has taken place will tend to increase. (By tend to increase 
we mean that it will rise, or remain constant.) For our purposes, wc 
need only to allow the price of one good to fall. What we do need is 
to identify the other goods individually rather than treating them as 
a composite commodity labelled M, which is what we have done so 
far. We need to be able to identify competitive and complementary 
relationships between the goods other than X, and we cannot do this 
unless we abandon our composite commodity. We can only define 
such relationships unambiguously if we eliminate price effects. This 
is why we must consider indifferent positions rather than preferred 
positions. To simplify the analysis, we shall consider the relationships 
between three goods: X, ^ where there are no income effects. 


Let us a.«umc that the price of X falls, but at the same time there is 
a reduction in the consumer’s income by a compensating variation. 
We can still say that the quantity demanded will tend to rise. The 
consumer cannot buy less of X now that it is cheaper for there is only 
a substitution effect. Although we have separated out the individual 
goods making up the composite good, wc have not altered the basic 
relationship between X and the other goods. Wc have kept all their 
prices constant just as we did in section H and wc therefore get the 
same result. The amount of X bought will ‘tend to increase’ if its 
price falb. 

What wc (an now see, however, is the effect on the quantities 
purchased of the other goods—here T and Now that the price of 
X has fallen, the substitution effect will cause the consumer to increase 
the amount of X which he buys. It will do this even though he is no 
better off because there has been a compensating reduction in his 
income. He must therefore buy a reduced amount of at least one of 
the other two goods. Normally, the consumer will buy less of both 
}' and He will substitute X for both T and If this happens, then 
wc can say that T is comptlilive with X against and ^ is competitive with 
X against Y. 

One possibility, therefore, is that if the price of X falls, and the 
consumer’s income is reduced so that his satisfactions do not increase 
when he moves to a new equilibrium position where he has more X, 
then any other good of which less is bought is eompelitive with X. 
Alternatively, the good in question can be described as a substitute 
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for X. Wc can define competitive goods precisely only by doing so in 
a situation where we have eliminated income effects by making a 
compensating variation in income. What happens ifone takes income 
effects into account? It is then no longer necessary for a consumer’s 
purchases of Y to fall when X becomes cheaper, even if X and /' are 
competitive goods. If the reduction in the price of X causes a large 
income effect, this may increase the demand for Y (or ^), since the 
consumer’s real income will now be much greater. Similarly, if the 
income-elasticity of demand for Y (or is high, more Y{or may 
be demanded when X becomes cheaper, even though X and Y (or 
are competitive. Had there been no income effect, less Y would have 
been bought. But the ‘positive’ income effect works in the direction 
ofincrcasing the consumer’s purchases of Y now that his real income 
has risen. If the income effect is strong enough, it may swamp the 
substitution effect, which by itself would have worked to reduce 
purchases of Y now that X is cheaper. 

In most cases this will not happen. Either the income effects will 
be very small or they will be outweighed by the substitution effect. 
There will be a reduction in the purchases of goods Y and ^ whose 
prices have not fallen. Thus, a reduction in the price of, say, tea will 
reduce the amount of coffee bought and vice versa. It will be realised, 
of course, that if income effects arc rugalive they will merely increase 
the size of the reduction in purchases of the competitive good whose 
price has not fallen, over and above that caused by the substitution 
effect. 


12# Complex 

mentary 

goods 

(a) True 
complimenUirity 


Let us now consider what happens where, in the case of three goods 
X, Y and Zy amount of X bought by a consumer increases, and 
the amount of The buys abo increases. Consider a situation where 
the consumer is in an equilibrium position, buying some X, some T 
and some Z- "The pnee of X now falk, the prices of Y and Z remain 
constant, but there is a compensating variation in the consumer’s 
income. He will therefore be no better off in the new equilibrium 
position but will buy more X, less Z and more Y. Here, instead of 
substituting X for both Y and as in our earlier examples, the con¬ 
sumer actually increases his purchases of T, while reducing his 
purchases of Z more substantially than before. We may now say that 
r if complementary with X against Z- Similarly, if in the same circum¬ 
stances an increase in the amount of X held lead to a substantial 
reduction in the amount of Y, but was accompanied by an increase 
in the amount of Z> we could say that Z complementary with X 
against Y. It is, of course, impossible for ioM to be complemen¬ 

tary vriih X. Whenever there is any number of goods (n) at least one 
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of those goods must be competitive with that in which we are 
interested. It could conceivably happen, that all of the remaining 
n~-2 goods were complementary with it. but this is unlikelv. It will, 
of course, be quite possible for n — i of anv collection of goods to be 
competitive with the remaining good. 

I here are certainly situations where the demand for I'increases in 
response to a fall in the price of where there are no income effects. 
It increases because the consumer uses i' in conjunction with X. He 
has more <\’and thus wants more I'to go with it. ,V and I'supplement 
or complement each other in use. Goods like bacon and eggs; tea and 
sugar: pipes and tobacco, are examples of complementary goods. 
If bacon becomes cheaper, and this causes the consumer to buy more 
bacon, he may well buy more eggs to go with it, even though his real 
income is no greater than before, because the price of at least one 
other good has been increased. If this happens, bacon and eggs will 
be complementars so far as the consumer in question is concerned. 

This definition of complementarity, like our definition of com¬ 
petitiveness, ignores income effects. Fortunately, provided income 
effects arc positive they cannot disturb these conclusions. If X and 
} are complemeniaA and the price of X falls, more is bound to be 
bought, though some of the increased purchases will be the result of 
the positive income effect. The coirsumer buys more /’partly because 
his real income has risen, but partly because /‘is complementar> 
with X. Unless the income effect is negative, the consumer will never 
buy less of a good when the price of its complement falls. 

It will be useful to sum up this discussion of complementarity. Let 
us assume that income effects are positive and are not eliminated. 
Then, if the price of X falls and more of it is bought while the amount 
of / purchased falls, X and /' must be competitive goods. Had there 
been no income effect, an even greater reduction in purchases of 
/ would have occurred. If the price of X falls and purchases of T 
rise, however, we cannot be so certain whether X and /' are competi¬ 
tive or complemcntar.-. It is possible that the goods are competitive 
but that the positive income effect resulting from the fall in the price 
of X is strong enough to lead to an increase in the purchases of /'; 
not the fall which would have occurred without income effects. 


It is equally fwssible that .V and /' are complementary, with the 
income effect working in the same direction as the substitution effect. 
Where the amount of good /‘demanded increases where more X is 
bought, one can, as a first approximation, say that A’and T arc goods 
in joint demand. One has to go on to eliminate the income effect before 
one can say whether X and /'are competitive or complementary. It 
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follows that, so long as income effects are positive, ail complementary 
goods will be in joint demand. But not all goods in joint demand will 
be complementar>'. Some may be competitive goods for which the 
positive income effect is strong. The essential preliminary to dis¬ 
covering whether goods are competitive or complementary is 
therefore to eliminate the income effect. 


It is useful to apply the idea of elasticity of demand to situations where 
two goods are related in the ways we have been considering, and 
where a change in the price of one good causes changes in the demand 
for another. We can do this by discovering whether and to what 
extent a proportionate change in the price of one good causes a 
proportionate change in purchases of another good. This gi\ es us a 
measure of the cross-elasticity of demand between the goods. Where 
there are two goods, X and T, the cross-elasticity of demand is 
obtained by considering the change in purchases of T resulting from 
a given change in the price of -V—the price of Y being held constant. 
That is to say: 

Cross-elasticity of demand 

_ proportionate change in purchases of Y 
proportionate change in price of .V 

It will usually be found that any two goods, X and chosen at 
random, arc sufficiently competitive for the (positive) income effect 
to be outweighed by the substitution effect. A rise in the price of .V 
(or T) will therefore cause an increase in the purchases of T (or A’ l; 
similarly, a fall in the price of X (or Y) will cause a decline in the 
purchases of Y (or X). In the ‘normal’ case, then, the changes in the 
price of X and in the quantity of Y that are purchased will be in the 
same direction. The numerical measure of cross-elasticity will be 
positive. Alternatively, if the goods are in joint demand, a fall in the 
price of A' will cause a rise in the amount of Y purchased and vice 
versa. The numerical cross-elasticity of demand between jointly 
demanded goods will thus be negative. 

Whether cross-elasticities arc negative or positive, the limiting 
cases will be where cross-elasticity is infinite and where it is zero. 
\\herc two goods are competitive and cross-elasticity is (plus) 
infinity, a small fall in the price of X will cause an infinitely large 
reduction m the amount of T which is bought. If goods are in Joint 
demand and cross-elasticity is (minus) infinity, a small fall in the 
pnee 0 . will cause an infinitely large increase in purchases of 
Neither ^these limiting elasticities is likely to be observ ed in empirical 
studies. Cross-elasticmes of varying finite magnitude (positive and 
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negative will be found. The dividing line between these positive 
and negative elasticities will occur where cross-elasticity is zero so 
that a small fall or rise in the price of .V has no effect whatever on 
the purchases of }' 


HU K<, >IR JOHN .1 Rfusivn of Demand Theon. Oxford, Clarendon 

Prew, 1956. espcci.ill\ ch.ipters 1 and 7. 
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The relationship between the short-run average cost cur\es and the 


long-run average cost curse, when these are of the type shown in 
Fig. 519, needs further explanation. It is clear that, for any given 
output, average cost cannot be higher in the long run than in the 
short run. This is because any adjustment which will reduce costs, 
and which it is possible to make in the short run, must also be possible 
in the long run. On the other hand, it is not always possible in the 
short run to produce a given output in the cheapest possible wav. If 
output changes, it is impossible to change the amounts of alt factors 
used in the short run. However, if they can es er be altered, they can 
be altered in the long run. The long-run as erage cost curs e can nc\ cr 
cut a short-run average cost curve but it wilt be tangential to each 
short-run curve at some point. 

It is likely that the long-run average cost curve will lie below any 
one short-run cost curve for most levels of output. But. for any given 
output, the long-run average cost curve must be tangential to a point 
on one short-run cost curve. It is tangential to the short-rutj cost curv c 
for that size of plant which produces this output most chcapK. Let us 
illustrate this. Suppose that the firm shoun in Fig. 5.19 has been 
producing for a long time at the output OM. Given the curves in 
FiS- 5 -* 9 i output can be produced more cheaply than any other 
output on the long-run average cost curvt. Ii can also be produced 
more cheaply than any other output on the curve The firm 

has adapted its scale to that implied by the curve in order to 
produce OAi at the lowest possible cost. 


Suppose that the firm now wants to produce OM^ units of output. 
In the short run, it has to expand output along the curve SAC^ and 
average cost for the output OM, will be In the long run 

however, it can produce this output for It docs so by adjusting 

the scale of its plant so as to produce the output O.l/, as efficiently as 
possible. This happens if It builds a plant of that size which has the 
cost curve SAC, and produces the output OM, with it. The short-run 
curv-e SAC, now ceases to be relevant. If the firm wishes to change 
output again, in the short-run, it can only do so along the curvA 
SAC,. At any one time, a firm can only produce along a single shoriA 
run cost curve because its plant is of fixed size. In the long run. it can 
choose the scale of plant which allows it to produce thai output at 
the lowest cost. It will be producing at a particular point on a parti¬ 
cular short-run average cost curve, bui this point will be on tin- 
long-run cost curv e as well. 

Two further points arc of interest, l it-., i. should be borne in 
mind that, with one exception, the lone-im, ,,veragc cost curve is 
not tangent to am short-run average .,.1 <,nve at the short-run 
cuncs minimum pomt. The exception -.Jniv .v short-run curve 
is tangential to the long-mn curve at the latters lower point In 


1 3S of Ihe 


Fig, 5,20 



Fic 5 happens ai the ou(pu( OM when the short-mn cursor 

S.K.. is tangential to the louesi point of the long-run curve. Careful 
rxatinnation of 5.19 shows th<il for all outputs smaller than 0.\/thc ^ 
lowest long-period costs occur on a falling portion of a short-icrm 
.i\erage cost cur\e. For example, the output O.I/3 is produced most 
(lieapK in ilie long run l)\ producing at point P on the short-run 



curxT .S‘.JC|. But this output is smaller than the optimal output fora 
plant of this size, which has the cunc SAC^. Its optimal output is 
In the long run, any output less than 0 .\f is produced most 
cheapK by building a plant with a given optimum output and using 
it to produce at Uss than this optimum output. Similarly, any outpot 
grfoUr than OM can be prcnluccd more cheaply by working a given 
plant beyond its optimum short-run) capacity, than it can 
building a larger plant and using it to produce its optimum output. 


15, Long* and 
short-run 
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Second if, as in Fig. 5.20, ue draw all the short-run marginal-cost 
curN'cs corresponding to ilw short-run average cost curves, and ifw^ 
draw the long-run marginal cost cimc appropriate to the long*run 
average cost curx e, we can generalise about the relationships between 
the various marginal curves. In particular, each short-run marginal 
curve 'SMC} cuts the corresponding short-run average curv'e at thr 
latter s lowest point. Similarly, the long-run marginal cost curve 
LMC) cuts the long-run average cost curve at its lowest point- lii^ 
dear from Fig. 5,20 that the long-run marginal cost curve is flallff 
than any of the short-run marginal cost cunes. This is what one 
would expect because the U•^hapc of the long-run average cost cune 
is less pronounced than that of the short-run average cost curves- ^ 
Ihus, if one starts from the long-run opiinuim output OM, and 
output increases, marginal costs rise more sharply in the short nin 
tli.in in t)ie long run. SimilarK. if output falls from OM, m.irginal 
costs l.ill more substaiiti.illy for small changes in output) in 
short run than in the long run. 
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One less-usual type of cost cur%'e is shown in Fig. 5.21. Here, the 
capital equipment is capable of alteration only discontinuously. The 
original scale of output gives us the short-run average cost curve 
SACy The next possible scale gives the cur\T SAC^y because capital 


Fig. 5.21 



has 10 be increased gready. We could assume, for example, that this 
is a railway, which is working so near to capacity that to carry one- 
extra train would require laying a completely new track. There is no 
possible short-run curve between 5 /lC, and .J/lCj. Similarly, there is 
no possible curve between SAC^ and The long-run curve 

therefore takes the shape shown by the thick black line in Fig. 5.21. 


16. L-shaped 
average cost 
curves 


All this assumes that long-run cost cuia cs are U-shaped. As has been 
explained, empirical investigations do not bear this out. It seems 
likely that almost all long-run average cost curves are L-shaped, like 
the one m Fig. 5.22. Here, we have the rather rapid doivnward slope 


. Fig. 5.22 



1'^,' ““'vsis earlier in this 

chapter lead, us to expect. However, the e„rx.e renrains flat, or Js 

slope gently downwards, at its right-hand end. ’ 


jf). I 

Technological 

progress 


Fig. 5.23 


16.2 ‘Lfarnin^’ 
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C)nc reason \\h\ empirical studies do not bear out the U-shaped 
curves ol economic theor\ ma> be that the theorv assumes that there 
is no technological pn)grcs.s, while in practice there is. The existence 
ol technological progreSsS might explain why one would find L-shaped 
long-run aserage cost curves in empirical studies, even in a world 
where long-ruti average cost curves would be U-shaped if there were 
no technical progress This is explained in Fig. 5.23. 


C, 
- C 

i/t 

C 

^ C, 


0 Afi M2 M3 X 

Output 

Figure 5.23 shows that initially the firm is producing an output of 
0 .\/, on AJC, at a cost of OC per unit. If there is a rise in demand, it 
may be possible to increase output to OA/^, at a cost of OCj per unit. 
However, if technological progress is occuring, it may be possible to 
produce an output of with a newer plant that has the long-run 
average cost cur%e LAC2- Here, average cost for an output of OA/* 
is only OC^- Similarly, if the firm later decides to increase output to 
OA/3, technical knowledge rna) have advanced in such a way that 
it can do so at an average cost of OC3, on the curve LAC^. 

Studies carried out by economists at points of time when output 
was OA/|, OA/j, and OA/3 would therefore suggest that the long-run 
average cost curse w'a.s like the black curve LAC in Fig. 5.23- Iti 
reality, the relevant long-run average cost cur\'cs would be the grey 
ones- -LAC^, LAC2 and LAC^ —one for each difTerenl state of tech¬ 
nology. Ihe fact that technology changes does not in itself contradict 
our contention that, if only because it is harder to manage a larger 
firm than a smaller one, long-run average cost curses will be U- 
sliapcd in a given slate of technology. What the empirical evidence 
does suggest is that technological progress may often be rapid enough 
to reduce unit costs even in a situation where, witl) given technology, 
the problems of managing a bigger firm would increase unit costs. 




However, there may be more to it than this. Economists now empha- 
sj ' another reason wliy long-run average cost curves may slope 
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downwards. This is ‘learning’. There is a good deal of evidence to 
show that the cost of a product depends not only on how much ofit 
is produced in each period of time, as in our examples. It also depends 
on the aggrtgaU amount of product produced since the firm first 
began to make it. This appean clearly in the case of complex products 
like aircraft. One can draw a ‘learning curve’ relating cost per 
aircraft built to the aggrtgaU number of aircraft produced to date. 
The reason is that those making any product 'learn' to produce it 
more efficiently as the aggregate number of units they have made 
in total increases. This is not only a matter of learning how to 
carr>' out the physical operations performed on a product more 
effectively. There is improved organisation of the plant or workshop 
as well. Even with a given technology, a firm can ‘Icam’ to produce 
at a lower unit cost the longer the period of time that has elapsed 
since a previous observation and the greater the aggregate amount 
of that product that has consequently been made. 11 may be, therefore, 
that technological change is not the only reason why long-run 
average cost curves are L-shaped rather than U-shaped. 

For our purposes, the reasons why cost curves may be L-shaped do 

not matter. Nor, indeed, is it very important whether or not they are 

L-shaped. VVe shall find that if we allow for the possibility iliat long- 

run average cost curves can take either shape, this is important for 

the theory of the firm only when we are dealing with markets where 

there IS pure (or perfect) competition. For the present, we shall take 

the view that while the short-run average cost curve must be U- 

shaped, the long-run average cost curve can be either U-shaped or 
L-shaped. ^ 

We have now discussed the characteristics of the curves which wc 
shall use m our analysis of the firm. These curves constitute our 
weapons of analysis. We must now use them to attack our problems 
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Competitive industry 


1. Definition 
of pure and 
perfect 
competition 


In Chiipter 5 wv discu5L^rd the meaning and characteristics of the 
cost and revenue curses which sve shall use in discussing the con¬ 
ditions under which the firm or the industry will be in equilibrium. 
We can now use these curves to sc*e how the firm reaches equilibrium 
in various conditions. In this analysis, which will be carried out in 
Chapters 6 to 9. we shall assume unless oihcnvi.se stated that there is 
perfec t competition between consumers. What we arc looking at is 
tiifferenct^ in the kind of competition between firms, 

Ms c begin with a situation where there is keen competition between 
l;^gc numbers of firms in an industrs. This will enable us to see vvhai 
conditions in a competiiivc induslrs arc like. It will also bring to 
light in a vers simple context most of the important features of the 
equilibrium of the firm. For, however competitive or monopolistic 
the conditions facing the firm are, the main features ofthe equilibrium 
of the firm remain essentially the same. 

\Se must first define competitive conditions more carefully than 
we liavc done so far. We wrote in Chapter 5 of pure competition 
where demand cur\'c for the product of tlie individual firm was 
infinitely clastic. The firm could sell all it wished at the existing 
market price, but was unable to alter that price by its own actions. 
It was too small relatively to the total industry. We saw that in such 
conditions the avcfi^e revenue cur\'c of the firm would be a hori¬ 
zontal straight line. |rip*cc conditions have to be met if there is to be 

pure competition between suppliers in any industry. These arc 
follows. 


/./ The 
requi remen Is for 
perfeet 
competition 


First, there must be a large number of firms in the industry. This is 
essential. Only when there arc many firms in an industry can each 
be certain that any action on its own part will have no noticeable 
effects on the price and output of the whole industn. If there arc 

any one can increase or decrease its own 
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(a) Large 
numbers 


output quite substantially without the slightest fear that there will be 
a signihcani change in the price of the product of the industry as a 
result. The individual firm must take the price of the product as 
given. It is a ‘price taker’. 


(b) 

Homogeneous 

products 



Second, each firm in a purely competitive industry must be making a 


product which is accepted by customers as identical, or homogeneous, 
with those made by all the other producers in the industry. This 
ensures that no firm can raise its price above the general level. If it 
did so, consumers would buy the same good from other producers at 
a lower price. Best*grade cotton is best-grade cotton whoever grows 
it. One docs not find individual cotton producers advertising their 
product as better than that of other growers when both are of the 
same quality. When the goods are homogeneous, uniform price must 
rule throughout the market. 

It is very important to realise that it is the consumer who decides 
whether or not two products arc homogeneous. It is only if buyers 
agree that all producers are making exactly the same good that their 
prices must be the same. Wherever buyers find real or imagined 
differences between two products, their prices can differ, however 
alike the two articles really are. For example, if a customer wrongly 
believes that the local supermarket sells goods which arc inferior to 
those supplied by ‘Quality Provisions', he may pay the latter 40P for 
a product which he could have got from the supermarket for 15P, 
even though the goods arc physically idendcal. Again, Mr Smith 
may prefer to buy his food from Mr Jones, because they both belong 
to the same club or go to the same church, even though Mr Jones 
charges higher prices for the same products than Mr Williams farther 
down the street. If buyers behave in this way, competition cannot be 
pure, for the products arc not homogeneous in the eyes of the con- 
surners. It is the total conditions surrounding the sale of the product 
which we must consider. It b important to remember that these 
condiuons in which the product is sold will influence customers as 
well as the physical constitution of the product. A customer will be 
prepared to pay more for the identical produc. sold in more luxurious 
surroundings or by pleasanter sales staff. 


Assumptions (a) and (b) between them ensure that every firm’s 
average revenue curve is horizontal and at the same level. The fact 
that there are many producen prevents the individual firm from 
exerting any influence on price. It has to act as a price taker. The 
lact that products arc homogeneous means that buyers do not regard 

Xfir™ h ‘ •>’»" “no'hcr’s. This mean, tha. 

all firms have to ‘take’ the same price.- 
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(c) Free enlrj 




It is prob.ibK \%orih emphasising again that wc arc assuming, and 
shall Kuiiinue to assume uniil lurihor notice, that there is always 
pure competition bdwtm bu\en. W'e are taking it for granted that the 
total numbenv of bu\ers is vcr> large, so that each takes only a small 
proportion ol the total sales ofans good. No one buyer is able to alter 
the price of a good by his oun actions. Buyrrs must take prices as 
giv en, even u here a monopolistic .seller can alter prices to suit himself 
I hey cannot bargain with suppliers; they arc ‘price takers’ too. The 
lact that in this chapter we are assuming perfect competition both 
between buyers and between sellers is important and should be borne 
in mind. 


The third condition which must be fulfilled if there is to be pure 
competition in an indusir> is that anyone who wishes to enter that 
indiistrv must be allowed to do so. Apart from the obvious restrictions 
on entrs, which we shall discuss below, this means that if the amount 
of capital required to enter an industry is very great wc cannot 
regard this as an industry' where there is free entry. 

Even in the more obvious cases, it is dilhcult to be quite sure what 
IS not a restriction on entry into an industry. For example, in the road • 
passenger transport industry- it is desirable that every- vehicle should 
measure up to certain standards of safety . A refusal to allow unsafe 
\ chicles into the industry- cannot be regarded as a restriction on entry. 

It must rather be accepted as essential for the safety of passengers, 
transport workers and other road users. 

Ncvcnhele^, while some diflicult cases will arise, it will usually be 
possible to decide fairly quickly whether or not there is a restriction 
on cntr> into an industr>. For example, a monopolistic association, 
'vhich refuses to allow* anyone of whom it docs not appros c to enter 
an industry is clearly restricting cntr> . If the association is able to 
enforce its decisions, this will mean that the number of firms in the 
industry can be kept at the existing level, or even reduced if some 
firms leave it. Prices can be maintained at a higher level than would 
occur with free entry. Our third prerequisite for pure competition 
thus ensures that the number of firms in a competitive indus(r>' can 
always remain large because newcomers arc alwa)^ allowed to enter 
if they think it profitable to do so. 

Ihcse three conditions, large numbers of firms, homogeneous ♦ 
products and free entry, between them ensure that there is pure 
competition in an industry. This competition is completely free from 
any monopolistic elemciiLs. The three conditions ensure that the 
average revenue cur\'e of each of the individual firms in the com¬ 
petitive industry is the same horizontal straight line. 
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I 


2. Pure 
versus ji 
perfect|' 
competition 



Economisls often distinguish pure competition, as we have just 
defined it, from perjed competition. For there to be perfect competition 
it is necessary to make some additional assu mptions . In particular, 
it is necessary to assume that there is perfect knowledge on the part 
of all buyers and sellers about the conditions in the market. In 
addition, it is usual to assume complete mobility of factors of produc¬ 
tion between industries. It is also convenient, when using perfect 
competition, to make the assumption that all producers work suf¬ 
ficiently close to each other for there to be no transport costs. Strictly 
speaking, two identical goods are not homogeneous in an economic 
sense if they are noiUt ^thc same place. For example, I may have the 
choice between buying^entical coal from Smitii in my village or 
Brown in the next village. But if the transport charge is Smith 
may charge me more because he knows it would cost me to 
obtain the same coal from the next village. 

We shall assume that diflerences caused by transport costs do not 
c-xist. Otherwise, prices for identically the same good would jifferg- ' 
These additional assumptions are not essential if we merely want to 
show what conditions must be fulfilled if monopoly among sellers is 
to be absent. But they make it easier to build up a hypothetical model 
of a competitive industry. We shall therefore discuss what happens , 
in an industry where there b ‘perfect’ rather than ‘pure’ competition. 
This b our next task. 

/ 


3. Normal 
^o6t 




Jivo conditions must be ftaiuim ai_mere .s to h. , 

perfectly-competitive industr>-. First, each individual firm mu"st be' 
in cquihbnum. This will happen when every firm in the industry is 
earning maximum profit, equating marginal revenue with marginal 
cost. Second, the industry as a whole must be in equilibrium. This 
will occur when there b no tendency for firms cither toiniciLDr-leave 
the industry. A little reflection tvill show that this requires that all the 
entrepreneuR in the mdustiy must earn enough monev to induce 
em to stay there, and that no entrepreneur outside the industry 
thinks that by entering it, he could earn enough monev to make the 

move worthwhile. 

'■"PP™- '«l-nical economic 
XT; T *’>■ cnircprcncur 

for ,„v r P^P"-'- Normal profiL.' 

ircIuTt '? ■hrreforc ihosc pmfi Jwhich 

if ar^tdus?.^'- “> i" "-e industry. I, follows that 

oulidc1hc7d“ "•ovemcn. in or out, nOKmc 

th •» earn 'normal' 

prohis, if he were to enter the industry. 
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J.i Our initial 
assiiiiipiiorL\ ^ 

V 


Projils and 
the size of the 
induslry 



W'c sliall nerd lo maki- considerable use of the idea of'normal’ profits 
L’nfortunatcK. we shall hnd that the notion is a tricky one. We there 
fore proceed b\ stages, making simplified assumptions to begin with 
which we can remove later. In this Chapter, we shall make two 
as.sijmptions. First, we shall assume that all entrepreneurs in the 
industrs- we are studying would prove to be of identical efliciencvif 
the\ left it and went to another industry, whatever that industry was. 
On this assumption, norma! profits would be identical for cvers' 
entrepreneur in the industry we arc studying. Second, we shall also 
a.ssume that the entrepreneurs are not necessarily of equal efficiency 
utlhin the industry and that some can therefore earn more money 
than others. Some may earn supernormar profits. Third, we shall 
assume that there are no cumplications because some firms have 
recently entered the industry and are earning small profits because 
ihcv have not yet built up to full efficiency: or that other firms have 
pa.ssed their peak and are also earning loyv profits. 

Our assumptions imply that there is a genera! rate of normal’ 
profits for the whole industry that all entrepreneurs’ earnings must 
fall to exactly the same level before they yvill leave the industry —but 

some entrepreneurs earn more than others. 
I hese two assumpt]on.s arc not entirely consistent, but they will 
enable us to simplify the analysis in this chapter. 


It follows from the foregoing analysis that if, for any reason, the 
profits of ail entrepreneurs in any industry rise above 'normal' (if 
they arc ‘supernormar j, there will be a tendency for the number of 
firms in that industry to increase. For we may a.ssume that entre¬ 
preneurs outside the industr)* will expect to be able lo earn at least 
normal profits if ihev enter. On the other hand, if profits for ever)* 
one fall below normar rif thev are ‘subnormal’), there will be a fall 
in the number of firms in the industry. Some firms will be forced out 
by bankruptcy and their entrepreneurs will go in search of'normaf 
profits elscw'luTc. We can therefore assume that the industry as a 
whole and all the individual firms in it will be in equilibrium —in 
full equilibrium' as it is often called —when all firms arc maximising 
profits and when there is no tendenev for firms to enter or leave the 
industr\'. In such conditions all the firms in the induslrs' must be 
earning at least normal profits. If profits were greater than normal, ’ 
new firms would enter, If they were less, some existing firms would 
leave. 
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7. j Th average 
* cost curve 
redefined 


Kg. 6.1 


The fact that we have introduced norma) profits into our analysis 
means that we must malte a slight alteration in the content of our 
average cost curve. If the firm is to remain in the industry, its decision 
to do so will not depend on whether it is covering average total cost 
as we have hitherto defined it. The decision will depend on whether 
the firm is also earning at least normal profit. In order to be able to 
decide easily whether or not a firm will be willing to stay in the 
industry in the long run at the current level of earnings, it will there* 
fore be useful to include 'normal' profits in the average cost cur\'e. 
In future, the average cost curves which we shall draw will include 
'normal' profits. This should be remembered, to avoid the need to 
point it out specifically on evcr\- occasion that an average cost curve 
is drawn. 

The introduction of normal profits gives an additional reason for 
us to expect average cost curves to slope downwards over low ranges 
ofoutput. VVe shall assume that each entrepreneur must earn normal 
profit if he is to stay in the industry in the long run. It is usual to 
assume that this sum of money, representing normal profits, is 
independent of output. \Vc shall assume that each entrepreneur 
wants the same fixed amount of normal profits, whatever output he 
is to produce. It follows that, as output rises, normal profit per unit 
of output falls. For the fixed sum of money representing normal 
profits is spread over a progressively larger number of units ofoutput 
as production rises. Here is our additional reason for expecting 
average cost curves to fall over low ranges ofoutput. 

In Fig. 6.1 we have drawn an average cost curve excluding normal 
profits {AC) and another including them (/IC+A-/*). It will be seen 
that « output rises, the vertical distance between the two curves 
steadily diminishes. Normal profit per unit ofoutput declines pro¬ 
gressively. For example, when output is OX, normal profit per unit 
ofoutput IS BC; when output is OTit is FC. However, the areas ofanv 

rectangles, like ABCD and EFGH, showing total normal profit will 
be equal. ^ 
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4 * 

Equilibrium 
of che firm 
and normal 
profit 


11 .ucragi* co<^i includes normal prolits in this way. ihe firm will 
obviously be earning normal profits whenever its cost (including 
normal prt>tit5 is ctjual to price. Now we have seen in Chapter 5 that 
it is reasonable to assume that all average cost curves arc roughly 
U-shaped- We also know that in perfect competition each firm's 
average revenue cur\e is a horizontal straight line. So. in perfect 
competition, the only situation in which the firm can be in equilibrium 
earning normal profits is w hen the average cost cur\'c is tangential 
to the average revenue cunc. On Is then can average cost equal price. 
Only then can the firm cover all its costs and just cam normal profits. 
riiH is shown in Fig. 6.2. 


Fig* 6*2 
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I n Fig. 6.2. it is clear that the firm cannot be both in equilibrium 
and earning norma) profits for any position of the average revenue 
curve bclow' PL, For example, with the average revenue curv'c PyL\ 
tlie firm must cam less than normal profits whatever its output. At 
no output is average cost (including norma) profits) equal to price. 
On the other hand, if the average revenue curve is above PA, as with 
PjAj, it is possible for average cost to equal price (in this case at R 
and IT). But at neither R nor It' would the firm be in equilibrium. 

At l>oih R and It* profit will bo zero, because average revenue equals 
average cost. 1 he firm will be in equilibrium only when it is equating 
marginal revenue and marginal cost. With (lie average revenue curvx 
PjAj, this will happen when the firm produces 0 \t^ and sells it at 
the price OPj. At this output, the firm will be in equilibrium but will 
be earning ‘supemormaF profits, equal to the area P^OST. 

The only position where the firm can be in equilibrium while * 
earning only normal profits occurs where it is producing the output 
O.t/. 1 his will happen when the price of the industry's product is 0 P‘ 
Then marginal revenue will Ik- equal to marginal cost but average 
cost will also Ik- equal to priee (average revenue). Since conipctilion 
is perfect, average revenue will, of course, equal marginal revenue. 
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OP The long*period supply curve of the industry' (with the number 
of firms fixed) will be the curve LS, in Fig. 6.8. The increase in ih«> 
output of the industry is now compared with the original output 

oi'OX « >00 particular type of 

long-run supply curve also slopes upwards to the right —though loss 
steeply than the short-run supply curv-e. It slopes upwards because 
the long-run marginal cost curves of the individual firms, on which 
it depends, also slope upwards. It may be noted that in this new 
long-run situation, with price at OP^, all the firms in the industry 
will be earning abnormal profits, as shown in Fig. 6.7. This can 
happen, even in the long run, because the number of firms in the 
industry is assumed to be constant. 


8.3 Changing 
tiumber of firms 

(a) AUfactors 
homogeneous 


Finally, we consider the more usual long-run situation where not 
only can the size of all firms in the industry alter, but the number of 
firms is also assumed to change. Wc assume that there is free cntr\' 
into the industry, and that new firms continue to enter it until no 
abnormal profits are being earned. In the short run in Fig. 6.7, a 
firm in thb condition will produce the output OM^ at the price OP^. 
In the long run, the individual firm, shown in Fig. 6.7, will be in 
exactly the same position as in the original equilibrium. Output will 
be OA/j and price OPy Marginal revenue will be shown by the cuia'c 
P^-MRf which is identical with the curv'e Pf-MRy New firms will 
have entered the industry and all abnormal profits will have been 
competed away. The output of each firm is once again O.V/, but. 
because there arc now more firms, the output of the industry has 
increased. Thb can be seen from Fig. 6.8. The long-run supply curve, 
where the number of firms can alter, is the curve P^-LS^ It will lx* 
seen that, in equilibrium, the output of the industry is now O.N g. 
This long-run supply curve is horizontal because new firms have 
entered the industry—firms which arc identical with those already 
there—and marginal cost in each firm has relumed to the original 
level. Provided that all factors arc homogeneous, the long-run supply 
curve ol thc industry (with free entry) will be a horizontal straight 
line and supply price will be the same at every output. This is the 
simplest possible kind of long-run supply curve with free entry. It 
represents a first approximation to reality. 


(b) 

Heterogeneous 

factors 


In practice, it b unlikely that all factors will be homogeneous. It is 
much more likely that entrepreneurs, at least, will be heterogeneous. 
If factors other than entrepreneurs are heterogeneous, wc can look 


162 Compei^tive industry 


upon ihis as an external diseconomy ol tlu* industr>. All 6rms will 
have lu hire some Icss-efFicient factors il the size of the industr> 
increases, so that the increased size of the industrs will raise the costs 
of all firms. Even if all units of all factors continue to earn the same 
monev reward, the less ellicicnt factors will produce a smaller output 
than the more efficient ones. Ihc cost of output will therefore rise. If 
entrepreneurs alone arc heterogeneous there uill be no cfTect on 
the costs of firms alreads in the industiA if expansion brings in new 
entrepreneurs. It will be the new firms only which have higher costs. 
I his situation Ls therefore not the same as where heterogeneity of 
other factors causes external diseconomies. Let us now consider what 
will be the shape of the supply cur\e of the indusir> where enire- 
preneurs are heterogeneous, but all other factors are homogeneous. 

So far as the short-run supply cur\e is concerned, the fact that 
entrepreneurs arc heterogeneous will make little difference. The 
short-run supply curve will still represent a lateral summation of the 
short-run marginal cost curses of the individual firms. Of course, 
iliesc marginal cost curves will now be different for each firm, so that 
the process of summing them will be more complicated than where 
factors are homogeneous. Since the number of firms is fixed in the 
short run, and since the short-run marginal cost cur\'c of the firm 
always rises fairly steeply, the short-run supply cur\c of the industT> 
will always rise too. Whether or not factors of production arc homo¬ 
geneous, the short-run supply curv'c is bound to slope upwards to 
the right. However, with heterogeneous factors it will slope upwards 
rather more steeply. 

In the long run the number of firms will be able to increase, 
assuming that there is free entry. However, the new firms which 
enter the industry* in the long run will be run by less-cfTicicnt entre¬ 
preneurs. 1 heir costs will therefore be higher at each level of output 
than those of existing firms, for long-run equilibrium to occur, the 
price of the industry s product must have risen above its initial level 
\OP j in Fig. 6.8). Only in (hat way can less-efficient firms be attracted 
into the industry* and maintained there. I he rise in price needed to 
produce a given increase in output will be smaller than in the short 
run. This is partly because in the long run each firm will be able to 
produce a bigger output more efficiently than in the short run. 
However, it is partly because, in the long run, as the number of 
firms increa.ses existing individual firms will find that they have to 
reduce their output. This will lower their marginal cost. The supply 
turv'c of the industry', with heterogeneous entrepreneurs and all other 
factors homogeneous, will therefore slope upwards; with all factors 
homogeneous it will be horizontal. However, it is likely to slope 
jpwards rather less steeply in the long run than it does in the 
short run. 
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(c) External 
economies and 
diseconomies 


8.4 A summing 
up 


9 « Elasticity 

of supply 

again 


Finally, vve must consider whal will be the shape of the industry’s 
supply curve where there are external economies and diseconomies. 
Here, we shall confine our attention to the long-run suppl> curse. 
External economics and diseconomies can be important only in the 
long run; only in the long run can the size of the industry alter 
without any consequential repercussions on costs of production. 

We have seen that if all factors of production arc homogeneous 
and in perfectly clastic supply, the long-run supply cur\-e of the 
industry will be horizontal. In such conditions, if there are external 
economics, the long-run supply curve will slope downwards. Alter¬ 
natively, if there are external diseconomies, the supply curve will 
slope upwards. We have also seen that where entrepreneurship is 
not homogeneous in a perfectly competitive industry, but all other 
factors are homogeneous, the long-run supply curve will slope 
upwards. In this case, the presence of external diseconomies will 
accentuate the upward slope of the supply curs e. However, external 
economies will offset the upward slope of the supply cur\ e to some 
extent. If they are strong enough, they may even reverse it. The long- 
run supply curve could slope upwards or downwards, or indeed be 
honzontal, depending on how strong the external economies are. 


Let us now sum up. In the short run the supply curse of the perfectly- 

compedtive industry' will always slope upwards to the right. In the 

long run, assuming that there is free entry, it is likely to slope upwards 

unless all factors are homogeneous. However, it may be horizontal or 

slope downwards if sufficienUy great external economies are obtained 
as the industry expands. 


Wc have now seen how a supply curve U bull. up. Our next main task 
I, W analyse the telattonship between demand curves and supply 
curves. A major result of tbb will be to allow us to study wiU. grtam 
precis,on tbe dtHerences between short- and long-run supply Curves. 
Ftrsb however, we must say something about elasticity o supply 
where supply curves are real curves and not straight lines Twe: 
assumed m our discussion of elasticity of supply in cLpter ,. 

of Inlv VVeT' 'Vi" possess unitary elLticity 

which ™ts the (verdcalr/axis *“PP''' 

K me x axis (or whose projection cuts the x-axis) will 
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Fig« 6*9 a b 


xo. Linear 
algebra and 
economics 


have an clasiicity which is less than one. Consequently, the supply 
curve Sf{ in Fig. h.ga has an elasticity greater than one. The curve ' 
in Fig. 6.gb has an elasticity less than one. 

It is simple enough to find the elasticity of supply curves which arc 
true curves. If one draws a tangent to any point on such a curve, the 
position at which the tangent cuts an axis will indicate whether 



elasticity at the point of tangcncy is greater or less than or equal to 
one. If the tangent to a supply curve cuts ihc^-axis, the supply cunc 
has an elasticity greater than one at the point to which the tangent is 
drawn. If the tangent cuts the x-axis, the supply curve has an elasticity 
of less than one at (he relevant point. If the tangent passes through 
the origin, point elasticity is equal to one where the tangent touches 
the supply curve. This provides a simple rule for discovering whether 
elasticity of supply is greater than, less than, or equal to one. The 
precise numerical elasticity can, of course, be calculated in the usual 
way from the formula for elasticity of supply.* 


Throughout the analysis of Chapter 6 we have assumed that the 
average cost curve of the individual firm is U-shaped. Wc have also 
seen that the equilibrium position of (he firm can be defined, using 
difTereniial calculus, as where marginal revenue equals marginal 
cost. Indeed, because in perfect competition marginal rcv'cnuc also 
equals price, profit maximisation lakes place where: 

dx 

Here, price, C= total cost, and jc = output. One can use different 
tial calculus to slate this equilibrium condition because both the 

'Scf p. 5^. 
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cost and revenue functions of the firm are assumed to be smootli. 
continuous curves, with no 'gaps’ or 'corners’. If one did have dis¬ 
continuous functions, differential calculus could not deal with a 
situation where equilibrium occurred at a discontinuity or comer'. 
However, there is one particular type of situation where there are 
discontinuities in cost functions but mathematical analysis can still 
be used. 


lO.I 

Equilibrium 
with linear cost 
and revenue 
functions 


Fig. 6.10 


A typical example of such a situation is where cost conditions in the 
firm arc as shown in Fig. 6.10. It is assumed here that, in the short 



run, marginal cost is constant at OC per unit, until output reaches 

OM. However, it is not possible to increase output in the short run 

beyond OM because of some absolute constraint. For example, the 

product may be made by a machine which can produce a maximum 

output of OM in a given period of time, but no more. The marginal 

cost curve is therefore linear up to OM, but there is a ‘comer’ in the 

short run at OM. No increase in output can be achieved, however 

much IS spent on trying to do so, so that the curve CDT becomes 
vertical at D. 

For reasons we have explained in Chapter 5, the average fixed cost 

c^ rectangular hyperbola; it takes the shape 
ICsJin Fig. 6.10. In perfect competition, with the price of OP, the 
profit-m^mising output is therefore OM. Indeed, at any price 
above OC, Ac profit-maximising output is still OM. With a price of 

M. u (•oss-minimising) output will be zero. Total loss 

will then be equal to total fixed cost. 

It wll be clear that if Ais were all Acre were to it, Ais kind of 
analysis would add noAing significant to what has been said in Ais 
Chapter. While the short-run output of Ac firm would be either a 
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substantial output like OM) or ^e^o, the supply curve of the industry 
would be much the same as the one described earlier in this Chapter 
Firms would not adjust output minutely, at the margin, when price 
altered, as we have so far assumed. Thov would either produce no 
output at all or they would increase output to a level like OM 
However, if each firm's marginal cost for producing up to an output 
like 0 .\/ was different, Uie supply curve would still slope upwards 
.\s price rose, more firms would come into production. 

This is a special case of the analysis discussed in this chapter. It 
IS an important special case because it is very useful in programming 
the short-run output of firms in a number of industries, for example, 
in oil refining or in engineering batch production, where capacity is 
limited, but plant or machinery has alternative uses. In this kind of 
situation, the firm does not make just one product as in Fig. fi.io. 
Howeser. provided that the price of each prcxiuct is given to the 
firm provided that there is perfect competition or something 
approximating to it the cost and revenue situation in the firm can 
be described by a set of curves, or functions, like those in Fig 6. in. 

If the constraint on the firm was simply that total output was 
limited because each product required exactly the same amount of 
the same raw material per unit of output, and if the total supply of 
raw material was fixed, the firm would operate as follows. First, it 


Fig. 6.11 aib 
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would produce the maximum possible amount of that product with 
the highest contribution per unit. It would then move on to produce 
the maximum possible amount of that product with the second- 
highest contribution per unit; and so on. 

For example, in Fig. 6.i i let us suppose that the firm has enough 
capacity to produce the amount 0 .\f of each of three products; A. 
B and C. Despite the fact that each unit of each product uses the same 
amount of raw material and labour, each product provides a 
different marginal contribution. Let us suppose that there is enough 
raw material to make an output of only 2^ limes output OM- The 
firm will begin by making the amount OM of product A, whose unit 
contribution margin is C^P^. This is the biggest unit contribution 
available. Tlie firm then goes on to produce the amount OM of 
product B, whose unit contribution is Cj/*,. Finally, the firm makes 
OA'ofC, where O.V Is equal to ^OM. This product has the third- 
biggest unit contribution. The firm has to leave AM of prcxluct C 
unproduced because, although it has enough plant, it does not have 
enough raw material to make OM. The firm is maximising profit by 
earning a total contribuuon of PlT^S^C^ + P:T^SsCi + P,T3S3C^. 
Since fixed costs arc fixed for eaeh product, profits are maximised (or 
losses arc minimised) if total contribution is maximised, whatever the 
level of fixed costs. In the short run, the firm can do no better than 
maximbe total contribution. 


Thb discussion is over-simplified; in practice the situation will be 
more complex. Fim, it is likely that plant and machinery will have 
alternative uses. Machines may be available for producing more than 
one product. Indeed, a b likely that one will often be concerned with 
a large plant, able to produce varying proportions of a number of 
pr^ucts from the same raw material. Thb wll happen, for example, 
with an oil refinery. Second, we have assumed so far that 'contribu¬ 
tion per unit of whatever product is being produced by the firm is the 

ramih “"'"‘’“P™ P" “f outpul because there is a large 
Aa . X h For example. suppSe 

Y h^^e ofit/rHo "" “ P" P-'o"- 

unilsof Y in o?e ho 1. T’ 

per man ts 5 per hour from producing Y. as against £. o for produc" 
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X. This is true despite the fact that the contribution from each unit 
of product X is greater than that from each unit of product Y. 

The calculations required in practice arc often extremely com- ! 
plicated. I hey would certainly be complex, if one were concerned 
for example, with plant or machinery able to produce a number of 
different products, each with a different unit contribution margin 
and each using a different amount of labour, machinery, com¬ 
ponents, etc. Similarly, the problem will be complex if a firm has to 
transport large amounts of raw material or product from various 
sources to v arious destinations. Nevertheless, if the cost functions arc 
linear (or nearly enough linear for a linear approximation to be • 
reasonably accurate) and if competition is perfect or nearly so, such 
a problem can be solved by what is known as linear programming. Over 
the last 40 years, a whole new area of linear algebra has been opened 
up and has made possible the solution of problems of this kind. While 
mathematically complex, what linear programming docs is to pro¬ 
ceed. in the way described above, to maximise total contribution or 
to minimise total cost. 


\Vhilc all this is important, wc are interested here in something else. ' 
Linear programming is a practical management technique, not a 
part of economic theory and this book is concerned with economic 
theory.' This is not to say that linear analysis has no rOleVancc to 
economic theory. The new mathematical analy^sis which linear 
programming and associated developments have brought into being 
has prov'ided economic theory' with new w'ays of analysing problems 
‘—both old and new. If it seemed sensible to do so, one could restate 
much of this chapter in terms of linear mathematics. One can also 
explain the operation of a whole economy in terms of input-output 
analysis, where one has linear relationships between inputs of factors ^ 
of production and outputs of Bnished products. Similarly, one can 
explain new topics, like parts of the Theory of Growth (with which 
wc shall be concerned in Part 3) in terms of linear algebra. While wc 
shall not go into more detail about linear programming in this book, 
this short description will give an indication of its relevance to 
economic theory'. 

However, it is important 10 realise why we have included this 
short description of linear algebra at the end of a chapter on perfect a 
competition. In these new developments in mathematics and econo¬ 
mics, wc arc concerned with linear algebra. Wc are maximising, say, 

'Rcadcn wuhing to go further into the applicatioai of linear anal>*sis in buiine^s, 
opeeially linear programming, may wish to consult D. C. Hague, ManagrriAl 
emirj, Longman, 1969, especially chapten 8, 9 and 10 and chapter 13, section 2. 
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conmbulion; or minimising, say, costs in a situation where there is a 
linear relationship between variables. This means that, on the 
revenue side, linear analysis can deal only with situations where the 
firm is selling in perfect competition. Only here, is the total revenue 
of the function of the firm linear. Linear analysis can be used only to 
study problems on the revenue side of the firm if it is producing in 
situations where competition is not perfect, or approximately so, or 
where, for some other reason, the revenue function is linear. 
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Wc have seen how the shapes of the demand and supply curves for a 
product made by a perfectly competitive industry arc determined. 
We must now use these curses to see how equilibrium between 
demand and supply is brought about. We touched on this problem 
at the end of Chapter i and showed how, with given demand and 
supply curves, the equilibrium price of a good would be that all 
which these curses intersected. The amount demanded at this price 
would equal the amount supplied, and the market svould be in^. 
equilibrium. 

Equilibrium in the market is therefore a state which depends on 
and satisfies the e.xisting conditions of demand and supply at an 
given moment of time. In addition, market equilibrium implies 
situation of rest, or absence of change, over a period of lime. In llm, 
sense, the market is said to remain in a state of equilibrium only so 
long as demand and supply conditions arc unchanged. If eithc 
demand conditions, or supply conditions, or both of them, alter, thr 
market passes from the existing equilibrium to a new one. 

For example, in Fig. 7.1 the demand curve shifts upwards and to 
the right from DD to D^D^, while supply conditions remain exactly/ 
the same. For simplicity, wc assume that the new demand curve b' 
parallel to the old one. The new equilibrium price is higher and the I 
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Wc know that provided RR^ is very small (as is the case here) wc 
can define cla 5 ticit>' of demand as: 

change in amount demanded . change in price 
original amount demanded * original price 

-r*i I • • ii/iWt . PPf 1 • 1 

Thus elasticiiy=-7777*—or alternatively 

OAi (Jr 

OM RM OM QR QR OM' 

But since the triangles RQRi and RMT are similar, wc can write 

0 ^ TM OR, RM , tM R\t 

a? ^ The equation ^ x _ thus becomes — x —. 

T i/ 

Cancelling out, wc get elasticity=^. But. since triangles MTR 

T\f R T 

and PRt are similar, Point elasticity of demand on a 

demand curve can thus always be found by drawing any tangent (T 

to the curve at any point R and calculating With this measure 

Rt 

of point elasticity of demand wc can study the relationships between 
average and marginal revenue curves at any output. 

Let us consider^the situation shown in Fig. 5.7. We know that 


o 

& 


5-7 


° ^ Output ^ ' 

clasdeuy of demand at point ^ on the average revenue cur^-e in Fig, 

triangles PtR and MRT have equal angles. 
RT 

Therefore ^ can be wrinen ahemauvely as We now draw a 

line from < whieh bisecB PR a, X and then passes ihrounh 0 This 
3.m.g .) hne ^11 in fact be -marginar to d.^ tangen.Tr bectl h 

kTh '’I' ■"id-point i 

i hus, m the mangles PtX and XRQ, 

PX=RX, 

z PXt=^ (vertically opposite) 
and z IPX^^ XRd (right angles) 
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Therefore, triangles P/.Vand A'/?Q,are equal in all respects, and IP 

TR R \i' 

equals /?(>- So. instead of writing elasticity at R as 

R \I R \t 

mav write it as -^= --r ^' 7,.. At the output O.V/, ^A/ = averagc 

RQ^ A.w — (^.1/ 

revenue, and marginal revenue. We can thus write elasticity 

average revenue 


average revenue^marginal revenue 
Symbolically where, at any output: 

/{^average revenue, 

.\/= marginal revenue, 

and e* point elasticity on the average revenue curve, 
. It follows from this that eA—<M=A; 

•i ^ i 


Similarly, since eA—e.\f=A, it follows that eA—A = eM; 

.■.A{e—i)=€M, 

. Me 


:.A = 


e— I 


:.A = M ~ . 

r—I 

The general rule is this: At any output average rcvenue= marginal 
rcvcnucx—and marginal revenue = average rcvcnucx^-^I 
where e= point elasticity of demand on the average revenue curve. 

I f the elasticity of a firm’s average revenue curve at a given output 
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» — 


is equal to one, marginal revenue equals average revenue 

I 

average revenue xo=o. Therefore where the elasticity of demand 
on the average revenue cur\'e equals i, marginal revenue equals o. 
This can also be seen from Fig. 5.8. 

In Fig. 5.8 elasticity on the average revenue curve is equal to one 

PT 

at point P, where output is OB. For PT~Pl and therefore •• 


At this output marginal revenue is zero. Similarly, when elasticity 
of demand equals 2 (at point R in Fig. 5.8}, where RT=2Rt\ 

2 * 


In other words, Ai\i=\RSI. Marginal revenue equals half average 
revenue. Marginal revenue is always positive at any output where the 
elasticity of the average revenue curve is greater than one. This 
happens in Fig. 5.8 over the range of the average cuive between / 
and P. Similarly, over the range between P and T where elasticity is 
less than one, marginal revenue is always negative. This can be seen 
from our formula by talcing an elasticity less than one, say i—at 
point Qj Here QT =i( 2 / ^^d 

M=Axi~=A X ^=— 3 ^. 


Marginal revenue is negative and is three dmes average revenue. 
In Fig. 5.8, CA'=3Q^. We therefore know that marginal revenue is 
always positive where the average revenue curve b elastic and always 
negative where it is inelastic. It follows that where elasticity of 
demand equals one marginal revenue is zero. With the aid of these 
formulae, it is possible to discover marginal revenue ai any output 
from average revenue at the same output, provided one knows point 
elasticity of demand on the average revenue cun^e. 


Table 5.2 

Total, average 

Output 

Total cost 

Average cost 

Marginal cost 

and marginal 


(jC) 

(£) 

i£) 

cost schedules 




- -- 


1 

1-50 

1-50 

I 50 


2 

2-00 

i-oo 

0-50 


3 

A 

2-25 

0-75 

0-25 


4 

2-40 

o-6o 

015 


5 

250 

0-50 

0*10 


6 

360 

o-6o 

1*10 


7 

8 

9 

10 

5-25 

8-00 

1350 

2a-<^o 

0-75 

I-00 

1- 50 

2- 2S 

1-65 

275 

5-50 

Q*00 


3. Marginal 
cost 

9./ 

coU dtfifu'fi 



Marginal 
arid Ok < rage co^l 
related 
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Marginal cost is the cost of increasing the output of the firm's product 
h\ a marginal unit It is the parallel on the supph side to marginal 
revenue on the demand side. W c can therefore dcrisc average and 
marginal cost curves from a total cost curve of the type shown in 
?'ig. 5.1. Let us first of all construct a table showing total, average 
and marginal cost in a hypothetical firm at various outputs. 

There arc one or two points about these figures which should be 

1 r** Total cost o j 

noted. First, average cost at anv output - —--. becond, mar* 

^ ^ Output 

ginal cost is the total cost of n units of output minus the total cost of 
/( 1 units.^ riiird. both average cost and marginal cost fall as 

output rises from i to 5 units. They both rise for outputs above 6 units. 
One can plot the values shown in Table 5.2 on curves in just the 
same way as one can plot total, average and marginal revenue. We 
shall not do this here, but the same principles hold with cost as with 
revenue. \Vc niav note that if one starts from any total cost curve, 
average cost, at any output shown on that curve, is given by the 
slope of a straight line from the origin through the point in question. 
Similarly, marginal cost is given by the slope of a tangent to the 
point on the total cost curve representing a given output. 


Since marginal cost and a\ crage cost are concepts similar to average 
and marginal revenue, the relationships vve set out in the previous 
section for marginal revenue and average revenue hold equally for 
marginal and average cost. Hovvev cr. since the average revenue curve 
for a firm represents the demand function for its product, It follows 
that average revenue curves (like demand curves) will not normally 
slope upwards at any point. Average cost curves on the other hand 
can, and often do, botli rise and fall. \Vc have seen that this would 
happen with cun es based on the data in Table 5.2. We shall have to 
discuss the likely shapes of cost curves in detail soon. For the moment, 
vve shall assume las in Table 5.2) that average and marginal cost 
curves are U-shaped like the curves shown in Fig. 5.9 and consider 
the relationship beivveen such curves. 

It will be seen from Fig. 5.9 that so long as the average cost curve 
'. JC) is falling, marginal cost (MC) is less than average cost. Similarly, 
if average cost is rising, marginal cost is greater than average cost. 
But one cannot deduce anything about the direclion in which marginal ^ 
cost is moving from the direclion in which average cost is changing. 

If average cost is falling, marginal cost may be cither rising or falling. 

If average cost is rising, marginal cost may be falling or rising. But if 

'Or the loial cost otn 1 iitiiu minus llir loidl cost of n. 
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Fig* 5-9 


Fig. 5.10 


average cost is constant, marginal cost must be constant. However, 
this relationship is not reversible. If marginal cost is constant, while 
average cost may be equal to marginal cost, it may also be falling (or 
rising) towards marginal cost. 



The relationship between marginal and average cost is therefore 
sometimes found difficult to understand. It may be more easily 
understood if explained in terms of cricket batting averages. Let us 
assume that a cricketer’s batting average is 6o. If in his next innings 
he scores less than 6o, say 52, his average will fall because his marginal 
score is less than his average score. But this latest marginal score may 
well be higher than his previous marginal score. He might, for 
example, have scored 10 in his previous innings, so that his marginal 
score has risen considerably, by 42 runs. However, so long as his 
marginal score, whether rising or falling, is less than his average 
score, that average score must fall. On the other hand, if (he average 
curve is honzontal, the corresponding marginal curve will be 
idenucal with it. This can also be illustrated by batting averages 
If the batsman’s average is 60 as before, but he now plays an innings 
m which he scores just 60 then his average and marginal scores will 
be equal. His average score will neither rise nor fall. 

Some people find it easiest to remember this relationship between 
average and marginal values with the aid of Fig. 5.10. Here, where 


M 



marginal value is above (grea.er .ban) average value, average value 

val.,^ » marginal value is below average 

average ^ marginal value were pulling 

average value downwards. When marginal value is equal to averag? 


118 Equilibrium the firm 


\alue, average value remains constant, as though marginal value 
were pulling average value along horizontally. The arrows show 
the direction of these ‘pulls'. However, we must stress again that one 
can make no generalisations of this kind about whether marginal 
cost w ill be rising or falling when average cost is rising or falling. The 
relationships between marginal and average values are ‘one-way' 
relationships. The relationship is between the magnitudf of the 
marginal value and the dirulton of moiement of the average value. 
Consequently, if marginal cost is constant, we cannot be sure whether 
average cost will be equal to it. \Vc cannot relate the direction of 
moi mcnt of average cost to the direction of moiment of marginal cost. 

Finally, it is important to remember that when we draw average 
cost curses which are U-shaped, the corresponding marginal curve 
will alwavs cut the average cur\e at its lowest point. This was shown 
in Fig. 5.9. As w'c have seen, when average cost is falling, marginal 
cost will be below average cost. Similarly, when average cost is 
rising, marginal cost will be greater than average cost. So, at the 
moment when average cost stops falling but has not yet begun to 
rise, the marginal cost cur\’e will pass through the average cost cur%'c 
in order to be above it when average cost does start to rise. On the 
other hand if, as in Fig. 5.11, the average curve {A) w'crc shaped 
like an inverted U, the corresponding marginal cur\’e (M) would • 
always cut the average cur\e at its highest point. 
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On our assumption of‘rationality', a firm will be in equilibrium 
when it is earning maximum money profits and wc know that this 
will happen w here marginal revenue is equal to marginal cost. 

In the firm shown in Fig. 5.12, marginal revenue equals marginal 
cost when the output OM is sold. Here, the price which the firm can 
charge for OM is shown on its average revenue curve. It is MR> 
which is the same as OP. The amount of profit will be shown by the 
area of the rectangle PRLPy This is the largest rectangle which it 15 
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Fig. 5.1a 


possible to draw between the average revenue curve, the average 
cost curve and the^-axis. We may also show profit in Fig. 5.12 by 
the shaded area iVXD which lies between the marginal revenue 
curve, the marginal cost cuive, and the^-axis, This is because any 
vertical line between the marginal cost and revenue curves represents 
the addition to profit resulting from the production and sale of that 



Output 


marginal unit of output. Area IVXD sums these receipts for all units 
of output between zero and OM. Profit at any level of output can 
therefore be shown in three ways: 

Profit^^total revenue—total cost (as shown by the line AB in 

Fig- 5-0: 

Or, 


Average revenue x output—average cost • output (as shown by 
rectangle PW.P, in Fig. 5.12); 

Or, 

2* marginal revenues— I marginal costs (as shown by the 
shaded area IVXD in Fig. 5.12). 


In each case, profit is maximised at the output where mareinal cosi 
equals marginal revenue. 

The attraction of using marginal cost and marginal revenue cur^« 

to show the profit-maximising level of output is that if one is using 

lagrarns rather than calculus this obviates the need for discovering 

where the largest profit-maximising rectangle can be drawn. In Fig. 

51, we discovered the profit-maximising output by finding the output 

where the tangents to the total cost and revenue curves were parallel 

‘ang^nts show marginal revenue and marginal 

fK equal when the tangents arc parallel. Figure 5.1 

dointr^ K ^ cumbersome diagrammatic method of 

doing what we have now done in Fig. 5.12. 

‘The Greek capital •sigma', meaning -ihc sum of 
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Aii\ reader wlio is still uncertain wliy profits will be maximised 
when marginal resenue equals marginal cost may find the following 
explanations helpful If. in the circumstances shown in Fig. 5.12. 
output were increased beyond OM. marginal cost would exceed 
marginal revenue. Each additional unit of output sold besond OM 
could onl> add an amount of money to the firm's resenue that was 
smaller than the cost of producing and selling it. An increase in output 
would therefore reduce profit. Similarh, if output were reduced 
below OM. marginal resenue would be greater than marginal cost. 
L nits of output which could have added more to the firm's revenue 
than to its costs, would not have been produced. Profits would be 
smaller than ihe\ could have been. Profits arc at a maximum only 
when marginal revenue equals marginal cost. In Fig. 5.12 profits 
are maximised when output OM is sold at price OP. 

We have now succeeded. b> assuming that enireprcneun alwa^-s 
fix output so as to maximise money profits, in giving a determinate 
solution to a major problem of the individual entrepreneur. He has 
to answer the question: ‘How much of my product shall I produce 
and what price shall ! charge for it?’ 

It is perfectly rca.sonablc at this stage to ask ‘Do business men really 
equate marginal cost and marginal revenue?' The answer is that 
only an cxtrerneK small pr<)p(»rtion of businesses try to do so cx- 
|>licitly, but tliat tlu- proportion is stossly increasing in the United 
Kingdom. Many entrepreneurs still fix their price and/or output by 
wf)rking in terms either of total cost and total revenue or, more usually, 
of average cost and average rcx eiiue. For example, they may try to 
find that output at which the excess of total revenue over total cost 
is at a maximum. However, provided we decide that it is reasonable 
to assume that business men seek maximum profits—presided wc 
agree to stand by the assumption of 'rationality' —it makes no 
difference at all to the actual output produced whether profits are 
calculated on the basis of total, average or marginal costs and 
revenues.' 


5. The firm’s 
average 
revenue 
curve 


It will be obvious from the analvsis of the previous section that if 
we are to produce a realistic theory of the indis idu.il firm we must first 
discover what shape its cost and resenue runes arc likely to take in 
the real world. In the next two sections, we shall do this. 



IRi-j<lf rx »,|,o jrr inirmicH in ihc rrl,iiii>twlii|) brlwrrn rronomic ihfor\ .itid l)ii'inr« 
prn< hn may w.m, io rrad a paper b> Aubrey Siibcr^ton, *Pri(r B<*haviour of Pirms*, 
indade^ a biblioj^raphv. TJiis papri is lo be found in the iuortomt< 

Journai. M)7o. p-^l i 


The firm s averege revenue curve 121 


5./ What 
determines the 
shape oj the 
average 
revenue curve? 


J.2 The average 
revenue curve in 
perfect 
competition 


Fig. 5-«3a *> 


First, what will be the shape of the individual firm’s average res enue 
curve? The shape of the average revenue cur\'c of the individual 
firm will depend on conditions in the market in which the firm sells 
its product. Broadly speaking, the keener the competition of its rivals 
and the greater (he number of fairly close substitutes for its product, 
the more elastic will a firm’s average revenue cur\'e be. As usual, it 
is possible to be precise about limiting cases. One limiting case will 
occur where there are large numbers of competitors producing 
identical products, so that the demand for the product of each 
individual firm is infinitely elastic and its average revenue curse is a 
horizontal straight line. The firm can sell as much of its product as it 
wishes at the ruling market price. If it tried to raise its price, then, 
owing to the ease with which the same product could be bought from 
competitors, it would lose all its customers. If the firm were to lower 
its price, it would be swamped by orders from customers wishing to 
take advantage of its price reduction. The demand—and the elasticity 
of demand—for its product would be infinite. 


This situation b illustrated in Fig. 5.13. Figure 5.13a shows the 
demand curves of all consumers for a particular product made by 
an industry with a large number of firms selling a homogeneous 
product. The demand cur%'e is originally the dark-brown line/;/), so 
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that the equilibrium price is OP and the equilibrium amount 0 I 
■a exchanged at dtis price. Because there is pure compnln th, 

rk-wT/T b'* ■^'”“8'’'"'' -h' "-“tket and all the firm 

toe lerace"’ as it wants at tha 

slb) "P- So. PL ,in Fig 

icause ll” " „ '>'■“" '"di'-idual firm 

constant and h i** constant, marginal revenue will also be 
PL therefore r revenue. The dark-brown line 

curves of the fim“'"‘' 
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If ihc demand for the industry 's product increases to Z),Z), and I 
market price rises to P^. the average resenue curve ofeach individual I 
firm rises to If demand decreases to and price falls to 

the average revenue curve of the individual firm falls to P^L^. It 
should he realised that while the vertical scales of both Fig. 5.13a 
and 5.13b are the same, the horizontal scale is many times greater in 
F*.? 5 JSb than in Fig. 5-13a. The output of the industry will be 
many times greater than that of the firm. Each indiv idual firm will 
produce such a small part of Uie total output {OM} of the industry 
that it is unable to influence the price (OP of the industry's product 
by its own actions. It must therefore take the .price as given. No 
amount that it could po.ssibly put on die market would alter the 
price significantly. This situation represents the limiting case of 
■pure' competition. 


j.j The average The other limiting case is where competition, far from being keen, 
revenue curve in is absent; where there is monopoly. It might be thought that where 
monopoly a single entrepreneur is the only supplier of a particular product, the 

demand curve for his product will be a vertical straight line, so that 


Fig- 5 M 



Output (sales) 


he could extort just as much money as he wished for any given amount 
of product. This is not realistic. However necessary the product of 
any firm may be, and however few the competitive substitutes, there 
must always be some limit to a producer's power to raise his prices. 
Consumers have only limited incomes, and even if a single producer 
were able to force each consumer to pay as much as he could, the 
monopolist could never do more than take the whole of their incomes ^ 
whatever his output. 

The limiting rase of 'pure' monopolv, as we may call it, would 
therefore occur when a producer was so powerful that he was always 
able to take the whole of all consumers' incomes whatever the level 
of his output. This would happen when, as in Fig. 5.141 the average 
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revenue cur%’e for the monopolist’s firm had unitar>- elasticity and 
was at such a level that all consumers spent all their incomes on the 
firm’s product, whatever its price. Since the elasticity of the firm s 
average revenue curs'c would be equal to one, total outlay on tlie 
firm’s product would be the same at cver>- price. The pure monopolist 
could take all consumers’ incomes ail the lime. 

It will be seen that even the ‘pure’ monopolist could not control 
both the firice of his product and the amount which would be 
demanded. He could fix either price or output. If he fixed price, say 
at OP, then the amount which would be demanded {OMf would be 
decided for him by what consumers would take at that price. If he 
fixed his output, then price would be decided in a similar way by 
what his customers would pay when output was at the given level. 
Even a ‘pure’ monopolist could never fix both price and output at 
the same time. Within these limits, however, the ‘pure’ monopolist's 
power would be complete. It should be noted that since the total 
revenue of a ‘pure’ monopolist would be constant at all levels of 
output, his marginal revenue would always be zero. The marginal 
revenue curve coincides with the x-axis. In Fig. 5.14. we show this 
for the ‘pure’ monopolist for whose firm wc have drawn the average 
revenue cur\'e. 


Pure monopoly has never existed and prwumably never will. Pure 
competition docs exist, especially in some world markets for food¬ 
stuffs and raw materials where there is no government inteivention. 
But these tsvo types of situation are important rather as limiting cases 
than as practical possibilities. The great majority of actual firms 
will be found to be producing in the region of imperfect (a belter 
word than ‘impure’) competition lying between these two limits. We 
shall discuss imperfect competition at great length later. For the 
moment, we may say the smaller the number of producers making 
any product, and the smaller the range of close substitutes for that 
product, the less elastic will be the average revenue curve of any firm 
producing that product. 

In the real world, the average revenue curves of indi\ idual firms 
arc likely to range all the way from those depicting almost pure 
competition, which are almost horizontal, to those denoting verv 
imperfect competition, which arc very steep. The actual shape of the 
nn s average revenue curve will depend on the presence or absence 
of competing substitutes for the product of the firm in question. 
Alternatively, we may say the less elastic the average revenue curve 

'iniperfect’ is competition in the market to 
w ic it sells; the more elastic the demand curs-c, the more com- 
peutive the market is. 
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6. The firm’s 
short-run 
average cost 
curve 


7. A simple 
analysis 


\\<- now ^ivcn a gi-ncral classification of average revenue curves 
uhiili s\ilt pro\ide a useful basis for our later anaUsis, but wc have 
so far stcadiastly ignored one very important factor—time. The ' 
implication throughout our analysis has been that we were studying 
the firm’s a\ erage revenue cur\'c in a period of time during which 
toiuliiions did not alter What difference will it make if we remove 
this a'sumption and allow for the passage of time? So far as average 
riAcmie curses are concerned, it is difficult to make satisfactory 
generalisations We shall therefore a.ssume for the moment that, if 
ihc\ i. hange at all. demand curses change suddenly and substantially, 
and tin n remain constant for a further long period of time. This will 
enable us to concentrate our attention on changes in (osl over time, 
in response to large and sudden changes in demand. As we shall 
see later, this is a much more interesting and important problem. 


The firm's average cost curve is rather more complicated to discuss 
than is its average revenue curve. There are two reasons for this 
complexity. First, one cannot now avoid discussing explicitly the 
piobh nis which arise from the passage of lime. This means that vve 
must first discuss short-run cost curves and then long-run cost curves. 
Second, it is [wvsible for an average cost curve to slope both upwards 
and tlownwards, whereas we are assuming that the average revenue 
curve slopes downward to the right. Indeed, we already know that 
many cost curves- and aU short-run cost curves—will be U-shaped. 
We must now show why this is. 

Wc begin wi(h short-run cost cur\'cs. The short run will be more 
carehilly defined later. For tlie moment, wc shall lake it to mean a 
period of time within which the firm can increase its output only by 
hiring more labour and buying more raw materials. Wc shall assume 
iliat (he capital equipment of the firm cannot be altered or added to 
within this short period of time. 


We Tiujst now explain whv cost cur\cs, or more accurately short-run 
average cost curves, arc likeh to be U-shaped. It is possible to discuss 
this problem either at a simple level or at a more advanced one. It 
w ill probably be useful to give both explanations in turn. The more 
simple explanation requires us to divide the costs of the firm into two 
broad categories; when added together, these make up total costs. 
First, every firm has what are known as Jixed costs. That is to say, it 
has costs which are independent of output; costs which must be 
incurred whether output is large or small. ‘Fixed' costs cannot be 
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avoided if the firm is to remain in business at all. and include such 
payments as rent, rates, insurance, depreciation charges i for example, 
obsolescence) that are independent of the firm’s output and depcncl 
only on the passage of time. These costs all have to be met ex en if onlv 
a very small output is produced. In the short period, the total amount 
of these fixed costs will not increase or decrea.se when the volume of 
the firm’s output rises or falls. In terms of our definition of the short 
period, fixed costs are the costs of all those factors of production 
whose amount cannot be altered quicklx. 

By definition, the total fixed costs of the firm cannot fluctuate in 
the short run, except within ver\' narrow margins, u hatever the lc\ cl 
of output. This is important. We arc imercMed in the behav iour of 
average cost, which means dividing total cost by output. The first step 
is to calculate fixed cost per unit of output, or average fixed costs. 
To do this, we divide total fixed cost b\ output. If the fixed costs of 
the firm arc shared equally between the various units of output, each 
unitwill bear a greater amount of fixed cost when output is small ilian 
when it is larger. For instance, in the firm shown in Fig. 5.15, total 
fixed cost iS;(|'6oooo whatever the level ofouiput. The curv e showing 
fixed cost per unit of output (average fixed cost) at the various levels 
of output is the curve AFC. When output is \ 000 units, average 
fixed costs arc £^0 00 per unit. When it is 2 000 units, they fall to 
£'i0 00 and so on. Average fi.xed costs fall continuously as output 
rises. The average fixed cost curve is a rectangular hyperbola, 
because one is dividing the constant total amount of fi.xed cost by 
different levels of output. 

This is the main reason why a firm’s average cost curve falls when 

output rises from low levels to higher levels. W'c must now explain 

why it rises at a high level of output. To do this, we must consider 

the costs of the firm which arc not fixed. They arc variable costs, and 

include the costs of all those facts of production whose amount can 

be altered in the short run. Such costs include, for example, payments 

for wagts, raw materials, fuel, power, transport and the like. The 

total variable costs of a firm therefore var)- with output in the short 

run. Now, if total variable cost alwa>-s changed in proportion with a 

change in output, average variable cost {i.e. total variable costH- 

^tput) would always remain constant. This is not likely to happen. 

Fhcre is a good deal of evidence to suggest that as output rises from 

zero to the normal capacity level, average variable cost will not 

c angc very greatly. Since we arc assuming that all factors of pro- 

uciion are available at constant and known prices, we are postulating 

I at there is no change in factor prices as output changes. It is likely 

that the vanabic factors will produce more efficiently near a firm’s 

capacity output than they do at vcr>- low levels of output, but that 

mere will be no great variation in variable cost per unit over this 
range of output. 
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Fig. 5.15 


Once normal capacic) output is being produced, anv further 
iiurcase in output is likely to increase average variable cost quite 
sharply. Greater output can be obtained but only at much greater 
co'it. Increased output can come only from the use of more of those 
factors of production whose amount can be altered in the short run. 



Output (thousands of units) 

I he fact that more and more of the variable factor, say labour, has 
to be used will lead to overcrowding and to problems of organisation. 
1 he fact that existing fixed factors have to be used more intensively 
means that machines will break down more frequently. Even though 
wc are assuming that overtime rates are not paid when more is 
done, it is likely that costs will rise. The average variable cost cur\e 
will thus take a shape like that of the cur\’e A VC in Fig. 5.15. If the 
cur\ cs AFC and A VC in Fig. 5.15 are now added together, we obtain 
an average total cost* cur%c - 17 C, or, as it is more usually called, an 
average cost cur\'e.* 

1 1 is clear, then, why average cost curs es arc likely to be U-shaped. 
At very low levels of output the spreading of fixed costs over more 
and more units as output rises moans that average costs fall quite 
sharply when production increases: while average variable costs may 
not fall much, they will certainly not rise. At high levels of output, 
average variable costs are likely to rise quite quickly because of 
pressure on the firm’s capacity. The continuous fall in average fixed 
costs will be too small to offset it. The greater the relative size of fixed 

t.\>cfdgr tofal co%\ sounds rathrr like a toniradiction in icrms, bul is pmbably thf 
best drscriplion. 

rji should be noied ihn ihc marginal cost cuf\'c in Fig. 5.15 is marginal \o boih the 
a\cragr variable and the average total cost curves. It therefore cuts both these cuncs 
at their minimum points Since fixed fotis are fixed, there is no change in total fixed 
cofti if output alters. If it is rea.M>nablr to talk of marginal cost in this context at all. 
one may say that marginal fixed cost is zero at all leveb of output where fixed costs 
are at a given level. 
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costs in the firm’s total costs, and the more speedy the rise of variable 
costs once normal output has been passed, the more pronounced the 
U-shape of the firm’s short-run average cost curve will be. 


8. A detailed 
analysis 


This simple explanation of the reasons why short-run average cost 
curves are U-shaped tells much of the story. But it is only a simple 
explanation, and we must now provide a more detailed one. In order 
to do this, we need to discuss what Marshall called the ‘internal 
economies’ of the firm. They are those economies in production— 
those reductions in production costs—which can be created within 
the firm itself when its output increases. It seems certain that in all 
firms average cost will fall to some extent as output rises over low 
ranges of output. We can discuss the reasons for the internal econo¬ 
mics so obtained under three heads. 


8.1 Technical 
economies 

(a) The 

division of labour 


In the short-run, with given capital equipment, technical economies 
can be obtained. First, labour costs per unit of output fall as output 
rises because of the division of labour. Since the earliest days of 
economics, great stress has been laid on the principle of the ‘division 
of labour’. Adam Smith, in The Wealth of .NcUions, published in 1776, 
explained * that, if each worker concentrated on a small operation in 
the manufacture of an article, instead of performing every operation 
in its construction, production would be greatly increased and 
greater efficiency obtained. He attributed these results to three facu. 


‘First, to the increase of dexterity in every particular workman; 
secondly, to the saving of the time which is commonly lost in 
passing from one species of work to another; and lastly, to the 
invention of a great many machines which facilitate labour, and 
enable one man to do the work of many.* 

^the short-run, we can only admit the first two of these reasons. 

The mvenuon of new machinery is a long-run activity. However, 

even in the short-run the benefits from the division of labour are 
important. 

It was one of Adam Smith’s most imporUnt contentions that the 
CTOnomies to be reaped from this division oflabour were ‘limited by 

the extent of the market’. 
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■\Vlu-n llic market is vet \ small, no person can ha\ e any encourage¬ 
ment to <lc(licatc himself cntircK to one emplm metit. for want of ' 
(hr power to cxchatige all that surplus part of the produce of his 
own labour, which is over and above his own consumption, for 
such parts of the produce of other men's labour as he has occasion 
for.'' 

This is clcarlv important for the indiv idual firm. It is possible for a 
firm to derive economics by dividing up the manufacture ofa product 
into a large number of relatively small operations; but the extent to 
which such division of labour will be worth undertaking will depend 
on the scale of output. If only a small total quantitv of a product is 
sold, it will not be wortlt gi\ ing each man one ver>' small job on 
which to concentrate entirely. If this happened, the man would not 
be working at all for much of his time. 

We have here, in the advantages of the division of labour, one of 
the reasons why average cost curves will fall over low ranges of 
output. As output increases, even in the short run with given plant, 
division of labour, and the greater efliciency it brings with it. will 
reduce unit costs. 


(b) Economies in 
plant and 
machinery 


Internal economies of a similar kind can be found in the technical 
sphere. A large electro-plating plant, for example, costs a great deal 
to keep in operation, and the cost per unit of output plated will 
clearly be smaller when output is greater. Again, in modern induslrv’, 
large machines cost a great deal to ‘tool up’. Given the complexity 
of much modern plant and machinerv’, there are likely to be technical 
economics in (he short run if it is more fullv used. 


8.2 Marketing 
economies 


Similar internal economies arc yielded in marketing. Within fairly 
broad iimiLs, the total costs of marketing do not alter in the short run. 
Wcarc assuming in this Chapter that the firm makes only one product, 
but only for the sake of simplicity. Clearly, if more than one product 
is made, and especially if the products arc closely related, it is not 
ten times as hard to sell ten dincrent products as to sell one. Even if 
there is only one product, marketing costs will not vary in proportion 


to sales. There will bo a substantial fixed clement in marketing costs, 
so that cconomk^s of scale arc realised ;is sales increase. 


8.2 Managerial 
economies 


In just the same way, the cost per unit of management will almost 
certainly fall as output increases. A good manager can organise a 
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9. Indivisi¬ 
bilities 


10. Optiinntti 
output 


large output just as cniciciiily as a small one and is likely to dt) so 
for the same salar>-. This will be true even though, if the scale of 
production rises, it may pay to take on a first-rate manager who is 
worth his higher salar>' if profits are greater and the job of manage¬ 
ment more complicated. 

For the reasons set out in this section and sections 8.1 and 8.2 
above, we can expect average costs to fall as output rises. A little 
reflection will show that there is not much difference betweeti the 
reasons for which average costs fall and the reasons for which average 
fixed costs fall, in response to an increased output. Average fixed 
costs fall because they are spread over larger volumes of output— 
because the fixed charges (mainly for buildings and machincr\‘) are 
being spread more economically. Economics of scale mean much 
the same thing. Management costs per unit of output fall because 
they can be spread over more units of output. Advertising costs do 
not rise in proportion to a rise in output, and so on. 


All this boils down to the fact that most factors of production can be 
most efficiently employed at the outputs they were designed for and 
work less efficiently at smaller outputs because they cannot be 
divided into smaller units. They arc indivisible. A manager cannot 
be chopped in half and asked to produce half the current output. 
Plant cannot be used less fully without being used less economically. 
It also is indivisible. The reason for internal economies can therefore 
usually be found in what economic jargon describes as ‘indivisible 
facton of production’ or, more shortly, but in a monstrosity of 
English, ‘indivisibilities’. A possible exception occurs in the case of 
the division of labour. While it is true that the division of labour 
means that labour efficiency increases as output rises, it is not 
reasonable to suggest that labour is ‘indivisible’. 


The conclusion from this discussion is that, initially, the firm’s short- 
run avcrap cost curve will fall as output rises. Better use will be made 
of indivisible factors of production and other economies may be 
obtained. However, there will be a limit to the possible fall in average 
costs^ In the short run, rising output .will sooner or later mean that 
all the factors used by the firm are being employed as efficiently as 
possible, so that average cost is at a minimum. This will happen at 
the output where the factors of production the firm b employing arc 
tn the right or ‘optimum’ proporUons. The ratio between the 
quantiues of facton being used is such that short-run average costs 
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arc minimised. This output i$ knossn as the optimum output. The 
firm \mI1 be producing the optimum output when its average cost is 
at a fninimum. 

Once the optimum output is exceeded, average cost will rise. This 
will now be mainly because indivisible factors arc being used to 
produce too much output. They arc again being used in less than 
optimal proportions with liic variable factors. Just as average cost 
fell when progressively better use was being made of the indivisible 
factors, so average cost rises when they are being worked too hard. 
For example, as output exceeds the optimum, management problems 
will increase and managerial efficiency will decline. The entrepreneur 
will be unable to manage the firm as efficiently as he could when 
output was lower. Similarly, there will be too many workers per 
machine for really efficient production. All this leads to the con¬ 
clusion that there are good reasons for supposing that the firm’s 
short-run average cost cur\e will be U-shaped. 


This is one aspect of a fundamental principle of economics known as 
the law of variabU proportions. We shall have to discuss this ‘law’ more 
fully in Chapter lo, but a little must be said about it now. Economists 
have always based their analyses on a belief that the production of a 
given factor)' or farm cannot be increased much beyond the optimal 
level without average cost rising, at least in the short run. This idea, 
which early economists described as the ‘law of diminishing returns’, 
was made the basis of their economic theor)'. We still retain this ‘law’ 
or ‘statement of tendenev’ as an essential element in modern economic 
ihcon . Its importance will become clearer as we proceed. For the 
moment, we see that it enables us to generalise about (he shape of 
short-run cost cur\'cs. 

The law of diminishing returns, or the law of variable proportions 
as it is usually now called, can therefore be described in this way. It 
shows what happens if successive units of a ‘variable’ factor (one 
whose amount can vary) arc added to a given quantity of a ‘fixed’ 
factor (one whose amount cannot be altered). The addition of more 
and more units of the ‘variable’ factor will in the end lead to a decline 
in the additional output resulting from the addition of an extra unit 
of the variable factor. This ‘law’ is propounded only on the assump¬ 
tion that the state of technology is given and that no new production < 
methods arc introduced during any period in which the ’law 
applies. The ‘law’ is usually ‘proved’ by empirical evidence. Because 
the world’s foo<l supply cannot be grown on a sm.ill field by adding 
an infinite number of farm workers, the law is held to be realistic. 

We have ourselves given similar justification for our belief in it. 
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The way in which this Maw* helps to explain the shape of the short- 
run average cost curve should be obvious. In the shon-run, one ver\ 
important factor of production—capital—is fixed in amount for the 
individual firm. So is management, in the sense of the entrepreneur 
or the team of managers which runs the firm. So, combining different 
amounts of variable factor with the fixed factors of capital and 
management means that, beyond a certain point, returns fall off as 
output increases—costs rise. Both capital and management arc asked 
to produce too much output for efficient production. 

The assumption underlying this statement should be borne in 
mind. First, wc are assuming no changes in factor prices as output 
increases. Nor are any overtime payments being made. Second, the 
law of variable proportions does not imply that some units of a factor 
of production arc more efficient than others. We arc deliberately 
assuming that all units of a factor arc equally efficient. This may not 
be true, but it is a convenient simplifying assumption and our aim is 
to show that the ‘law’ of variable proportions holds even if it is true. 
It follows that if a firm employs 51 workers where it previously 
employed 50, each of the 51 produces as much as each other one. 
Nevertheless, output b smaller than it was when only 50 men were 
employed. Because the plant is of fixed size each worker will have 
less elbow-room as the total number of workers increases. The 
productivity of each, though the same as that of ever>’onc else, falls. 
Since we are assuming that wages arc constant, it follows that average 
variable costs must rise as total output increases, since output per 
head is falling. Econombts therefore maintain that once a certain 
level of total output has been reached, average variable cost rises 
because productivity falb while wages remain constant. 

It must be stressed that one can only say that this will happen 
after a certain stage. While only a small number of men is being 
employed there is the likelihood that productivity per man will rise 
as output increases. For example, if our hypothetical firm were 
employing only ao men, progressively greater specialisation—greater 
division of labour might be feasible as employment rose—say to 
40 men. Output per man might be higher when 40 men were cm- 
ployed than when ao were working. Average variable costs would 
fall tf employment rose from twenty to 40 men. All that the ‘law’ of 
diminishing rehims says b that, given technological conditions, 
there will be a point b^ond which the addition of more variable 
factorfs) to a fixed factor will bring falling returns per unit of variable 
lactor employed. With constant factor prices, this will cause average 
vanable costs to rise. So, while at lower levels of output and employ- 
ment in e rm it b possible for productivity to increase as more of a 
vanable factor b added to a fixed factor, in the end the return per 
unit of vanable factor must diminish. 
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W'v have nou ^ecn whs economists assume that short-run average 
cost cursor are U-vliapcd. Wo shall be able to give a more complete 
explanation of the underlying phssical production conditions at a 
later stage. For our present purposes, this analssis will suffice. It 
seems desirable to add explicitly at this point that once one knows 
wiiat shape the average eost curve of the firm is it is always quite 
easy to draw the corresponding marginal cost curve. The relevant 
relationships were discussed above in section 3.2. 

The conclusion of this section is therefore that short-run average 
cost cuncs are U-shaped. 


13« Long-rui7 
average cost 
curve^^ 


Fig. 5.16 


With long-run average cost curves, generalisation is lcs.s easy. With 
unchanging technology, there arc good reasons for thinking that 
long-run average cost curves will also be U-shaped. However, it does 
not follow that the U-shape is as smooth or regular as in the curves 
in Fig. 5.17. The curve might be a wav'v one. It is more likely tjjat 
l)oth short- and long-run curves will have a relatively large flat 
region in the centre, as the long-run curv'c docs in Fig. 5.r6. Unfor¬ 
tunately. empirical evidence collected by economists does not shoNs 



any U-shape in long-run cost curves. The problem is that the 
empirical evidence is about a world where technology does change, 
while the theorv' is about one where it docs not. We shall begin by 
outlining the theoretical reasons for supposing that long-run av erage 
cost curves VN'ill be U-shaped as short-run ones arc, but that the sides 
of the U will be flatter. The U-shape of the cost cune will be less 
pronounced the longer the period to which that cun*e relates. 


13.1 A simf>U 
nnalysis 


This (|uestion, like that of the shape of short-run curves, can be 
dealt with cither simpiv or in a more complicated way. The simple 
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reason for believing that long-run average cost cui^cs will be U- 
shaped is again in terms of fixed and variable costs. On reflection, it 
will be clear that as one considers longer and longer periods of time, 
fewer costs are fixed and more are variable. Over a long period of 
time there are ver>-few costs which are just as great if output is small 
as they are if it is large. For, in economics, wc define the long penod 
as that during which the size and organisation of the firm can be 
altered to meet changed conditions. 

Over a long period, unwanted buildings can be sold or let to sub¬ 
tenants, rent, rates and insurance can all be varied according to 
changing conditions. Administrative and marketing staffs can be 
decreased or increased in order to deal efficiently with smaller or 
larger outputs and sales, As a result, total fixed cost can vary con¬ 
siderably over long periods, whereas in the short run its amount is 
fixed. In other words, the longer the period under consideration, 
the fewer costs arc 'fixed' and the more become ‘variable’. In the 
long run, the firm is able to adapt the ‘scale’ of its operations to 
produce any required output in the most efficient possible way. In 
the short run, a reduction in output will raise average costs because 
fixed costs will represent a larger amount per unit of output. In the 
long run, fixed costs can be reduced somewhat if output continues at 
a low level. Average fixed costs will therefore be lower, at any given 
level of activity, in the long than in the short run. 

In the short run also, average variable costs arc likely to rise 
sharply once output exceeds the maximum level of output at which 
the firm was planned to operate. In the long run, the size of the firm 
can be increased to deal with increased output more adequately. 
Overcrowding can be dealt with; management can cope with the 
other problems of high output; and so on. Variable costs are likely 
to rise less sharply in the long run than in the short run. Thus far 
there is no disagreement with the applied economists. Empirical 
evidence agrees with economic theor>-. The disagreement is over 
whether there is any necessity for variable cosU, and therefore total 
costs, to nsc at all as output exceeds the optimal level in the long run. 


13.2 A detailed 
analysis 
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depends on uhai are known as rflums to stale. In the long run, the 
amount of anv fixed factor used by the firm can be altered. Manage¬ 
ment can be reorganised to run a firm of a different size. Capital can 
be used differently, and so on. Fixed factors are no longer indivisible 
\Vhen all factors of production can be used in different proportions 
in this way, the scale of operations of the firm can be altered. We are 
now dealing with 'returns to scale' and not with returns to a variable 
factor. Each time the scale of operation changes we must draw a new- 
short-run cost curse for the firm. For example, in Fig. 5.17, let us 



assume that the firm has the short-run cost curs e AC^. The optimum 
output will then be OA/,. In the short run, an increase in output to, 
say. OA/, is perfectly possible, but only by accepting an increase in 
average cost to M^L^. In the short run. the ‘scale’ of operations is 
fixed. In the long run, however, a new plant can be built. Let us 
assume that the firm now has the short-run cost curve AC^. This 
means that by increasing the scale of its operations the firm can 
produce the output O.V/^ more cheaply, at a cost of A/jLj instead of 
one of 

The individual short-run average cost curves thus retain their U- 
shape. At any given scale of operations the firm will encounter regions 
of rising and falling costs. However, in the long run the firm can 
produce on a completely different cost curve to the left or right of 
the original one. For each different scale at which the firm can 
operate there will, of course, be an output where average cost is at a 
minimum (i.e. a lowest point on the relevant short-run average cost 
curve). At this output the firm will still be described as producing 
the optimal output, given its scale of operations. Output will be 
‘optimal’ in the sense that average cost is at a minimum. 

In the long run, therefore, the firm will be able to adjust its scale 
of operations so that it is producing any given output at lowest cost. 
For instance, in Fig. 5.18, if the firm in question wishes to produce 
output O.V/,, it will find it best to produce at that scale which has the 
average cost curve 5 /IC,. If it wishes to produce OA/, it will be best 
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Fig. 5.18 
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to produce on the curve SAC, and if it wants to produce OM, it will 
produce on SAC,. In each case, it will be producing the output 
concerned at the lowest possible cost. It is important to remember, 
however, that only in the long run can the scale of operations be 
increased or diminished. In the short run, the scale of operations will 
be fixed. The firm will be of the short-run size represented by one of 



the curves SAC, or SAC,. Consequently, if output moves below 

or above the optimum level, average costs will inevitably rise as the 
firm moves along whichever is the relevant short-run curve. 

It is therefore possible to draw a long-run average cost curve 
showing what the cost of producing each output would be when the 
scale of operations had been completely adjusted to producing any 
given output as cheaply as possible. 


How much can be said about the shape of a long-run average cost 

curve? We continue to assume that factor prices arc constant so 

that no change in costs can be the result of changes in factor prices, 

but we can make various assumptions about the divisibility of factors! 

The simplest case is to assume that all factors are infinitely divisible 

and that there are no production economics to be obtained, for 

example, from the division oflabour. This means that in the long run 

the amounu of all factors can be adjusted so that the long-run 

pro^rtions between them arc the same at all levels of output. 

Production can then lake place at the lowest point on the relevant 

short-run average cost curve; that lowest point is also on the long- 

run average cost cur\’e. The result is shown in Fig. 5.18. The long-run 

average cost curve of the firm, LAC, is a horizontal straight line. 

Kctui^ to scale are constant, even though returns at a given scale arc 
variable. 

This IS not a reasonable assumption. It b unlikely that all 
factors are infinitely dunsible, even in the long run. Even if they arc. 
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ilun- \m 1 I .ilnio'i ctTidiiil\ he some economies to be obtained from 
the di\ isiim of labour, etc., as output is raised. 

It In l.ir more likcK iliat Nome factors of production will be indi- 
\iNihl< btonomists ha\c artiucd that management in particular is 
likels to be incompletely divisible. The management of a firm is 
unlikiK to be able to produce tvs ice a given output as efficiently as it 
prodiKcs a given output, however long management is given to gel 
iis< d to having to do so. The total size of the management team can 
be iiicrrased or reduced, but almost certainly not in proportion to 
output Of course, if one realK is dealing w ith a firm with a one-man 
entr< preneur, he will be completclv indivisible. It is therefore rea.son- 
able to tliink that firms w ill still produce more cheaply at some scales 
ol output titan at others, even in the long run, ifonlv because beyond 
a rertaiit point management is difficult. Even in the long run, 
manageinem is ‘indivisible' Certain combinations of factors will 
thus produce at lower unit costs in the long run than oihen. Factor 


Fig- 5-*9 



proportions cannot be held at the levels as.sociatcd with the lowest 
level of cost possible with an\ given scale of plant, as in Fig. 5.18. 

Tliis means that the short-run average cost curves of the firm will 
have dilferent minimum points. So, in Fig. 5 - 19 ' plant with the 
short-run average cost curve 5 JC. has a lower minimum point than 
the plants with the curves and 5 /JCj. Its optimum output is 

produced at lower cost. The long-run average cost curve which is a 
tangent to all the short-run curves will be the curve LAC. It will be 
U-shaped itself, but the U will be Hatter than on llie short-run cost 
curves the U-shape will be less pronounced. Such a cunc is known 
as an ‘envelope' since it envelops all the short-run curves. In a sense 
tlic term envelope' is misleading. An envelope is physically distinct , 
from the letter which it contains. But cvcr>' point on the ‘envelope 
long-run cost curve is also a point on one of the short-run cost curves 
which it envelops'. 
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equilibrium amount demanded qnd supplied is larger than the 
Y ^old. This shows itself in the fact that /»,' is above and to the nght of/’- 
This change can be called, for short,, a rise in demand price or an 
increase of demand. Consumers are willing to buy any amount of 
the good at a higher price than before. Similarly, at any price they 
are willing to buy more than in the original equilibrium situation. 
The effect of an increase in demand is to raise price and to increase 
sales. 

In Fig. 7.2 it is the supply curve which shifts to the right and down¬ 
wards from SS to S^S^, while demand conditions remain unaltered. 



Figure 7.2 shows an ‘increase in supply’ or a ‘fall in supply price’. At 
each price, sellers will supply a larger amount than before. Tlie result 
b that sales increase from OM to O.Vf , and price falls from OPxoOP 
However, it b not necessarily true that a given change in demand 
or supply condiuons always causes the same change in price or amount 
demanded. With a given mcrcase of demand, price rises more and 

“‘t ' example, in 

F^. 7-3 >he su^Iy cun-e S,S, is steeper than the curve SS, - />, i, 

demand takes place, pnee will nnt more and sales will increase less 
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with ihc supply cun e 5 ,.^, than with the cunc S^S^. Since the slopes 
of both supply cunes relate to the same units on the x-axis and^-axis , 
the steeper curv e is less clastic, at each price, than the flatter curve * 
With inelastic supply, a given increase in demand raises price more 
than with elastic supply. SimilarK, with a given increase of supply, 
price will fall more with an inelastic demand curve than with an* 
clastic one. 

If both demand and supply increase, sales are bound to increase. 

But price may or may not rise. It will rise if the amount which would • 
now be demanded at the old price exceeds the amount which would 
now be supplied at that price. But it will fall if the amount which • 
would now be supplied at the old price exceeds the amount which 
would now be demanded at that price. If the amount demanded at 
the old price still equab the amount supplied, price will not change. 
The first case may be called a smaller increase of supply than of 
demand. The second case represents a greater increase of supply than 
of demand. The third represents an equal increase of demand and 
supply. The first two cases are illustrated in Fig. 7.4, where price 
rises from OP to OP^ when demand increases more than supply (Fig. ^ 
7.4a), but falb from OP to OP^ when supply increases more than I 
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demand (Fig. 7.4bi. The amount of the good exchanged rises from, 
OM to OM, in the first case and from OAf to OA/, in the second. 

In ju-st the same way, an increase of demand with a simultaneous 
decrea.se of supply will raise price and increa.se sales if the new demand 
price for the old equilibrium amount is higher than its new supply 
price. Similarly, sales will diminish and price will rise if the new 
supply price for the old equilibrium amount is higher than its new 
demand price. In the first case, the increase of demand is greater than 
the decrease of supply, and in the second case the increase in demand 
is smaller than the decrease of supply. Both cases arc illustrated m 
7 - 5 . where sales increase from OM to OA/, in Fig. 7.5a, but 
diminish from OM to O.V/, in Fig. 7.5b. In Figs. 7.5a and 7.5b OA/ 
and OP represent the old, and OA/, and 0 /^, the new, prices 
amounts. 


and 
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Fig. 7.5 a b 


It is the function of the market to bring about equilibrium at every 
moment of time between the demand and supply conditions existing 
at that moment. Since one or other of these forces is continually 
changing, at any rate in respect of some goods, one or more market 
prices will be changing at every moment. These price changes may 
be due to changes in consumers’ tastes or incomes on the demand 
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side, or to changes in technical knowledge and its application, or in 
the relative scarcity of factors of production on the supply side. All 
such changes can be represented in the way we have just shown, by 
shifts of the demand and the supply curves respectively. Such changes 
may take the form of gradual increases of demand or supply or 
gradual reducuons of them, rather than large once-for-all changes 
If so, they will be accompanied by correspondingly gradual changes 
m pnee. Again, they may take the form of alternating increases and 
reducuons of demand or supply. In this last case, market prices will 
fluctuate through time. Price changes of these types can be adequately 
explained by the analysis we have discussed in this section. 


3. A more 
dynamic 
view of the 
indastry 


The aim in the remainder of this Chapter is to outline Alfred 
Marshall s tht^ry of the determinauon of price and output in a 

. .• t*, o* Chapter 6, because he would have felt it tnn 

equlhb^um'S"fi™'" ^ be in 

to provide a theorv the industry. Marshall wanted 

All .L, L c„S ufo: " '“V '"-s'-- 

■o be exactly reD^eTd” ° '“""S 

-er, U.e ‘’V entrants. Hot!; 

- a r:„“.h'c Ch oTr' 

we length of time it had been in the indust- He 
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arnucd that firms wliicli cnu’rrd tlic industry would take time to 1 
build up to full crticiciic). Onlv after a time, would they become I 
profitable I lun, after a period of satisfactory profitability, they 
\Nould decline again, with falling efnciency and profitability. The 
implication of this is that each firm, like it.s own entrepreneur, is 
mortal. This is an idea that could more easily be accepted in the 
1870s and 1880S. when Marshall worked it out. at a time before the 
full desclopment of the joint-stock company which, as Marshall put 
It. often stagnates but seldom dies . However, it did imply that in a 
small, one-man business the development of the firm would sooner 
or later be halted by a decline in the energy and ability of its owner, 
and his growing dislike of active work. It also implied that his ' 
children would not have the ability and interest required to run the 
biisines.s successfully for more than a short time. It implied, in a term 
that economists now use but Marshall did not, that there was a ‘life 
cycle' for the individual firm that did not last so very long. 

There arc reasons for doubting whether this is the whole story, but 
some of the objections which one could make to the theory arc not 
relevant here. First, one rca.son why Marshall thought that the firm 
would take time to reach a peak of efficiency and profitability was 
that he thought that its marketing activities would be difliciilt to 
develop. This cannot be important in perfect competition, because • 
all firms products are identical, though it does emphasise that when 
Marshall wrote in his Principles oj Economics of “large and open’ 

not mean perfect competition. There is what 
we shall later define as monopolistic competition —even oligopoly- 
in Marshairs competitive industries. In so far as the difficulty of 
developing marketing efficiency was important in causing the life 
cycle of the firm, it is not relevant to our analysis of perfect com¬ 
petition. We have to rely on the organisational and managerial 
problems of achieving and sustaining ‘iniemal economies’. On the 
other hand, this means that if a firm rf/rf succeed in becoming vcr>' ^ 
large and maintained its sire over a very long period, there would 
no longer be perfect competition. Firms operating in imperfect 
competition will be looked at in later chapters. Nevertheless, it w'ill 
be a useful, and not unrealistic, exercise to look at the way in which 
a pericctly-competitivc industry made up of small firms, each subject 
to a 'life cycle’, will adapt to oncc-for-all changes in demand 
conditions. 


3 * More To do this, we have to extend the concept of normal profit. So far, 

about normal we have assumed that a spectrum of profitability exists in thcindusir>’ 

because of inherent difiercnccs in the efficiency of entrepreneurs. 
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j. / ProJit and 
j the Jim 


Fig. 7.6 


3.2 ProJit and 
the industry 


What Marshail did was to suggest that because of the life cycle the 
profitability of the individual firm would change over time in some¬ 
thing like the way shown in Fig. 7.6. Here, profit (both positive and 
negative) is measured on the^-axis and time along the x-axis. The 
light brown curve shows an initial period of unprofitability, while 
the firm obtains the benefit of interna] economies. Since all firms in a 


V 



perfectly-compctitive industry sell the identical product at the 
identical price, low profitability must be a result of low efficiency. 
This initial period passes and the firm enters a long period of accept¬ 
able profitability, before the increasing age and disinterest of the 
entrepreneur leads to a final decline in profitability, and the firm 
leaves the industry. 

Of course, as in our model in Chapter 6, some firms do better than 
this. Their unprofitable periods may be shorter and their profitability 
during the profitable periods higher. Other firms may never become 
adequately profitable at all, but go out of the industry quickly 
without establishing themselves. However, while we have here the 
same diversity of efficiency as in Chapter 6, there is not now a 
completely static position. Even where the size of the output of the 
industry is constant, so that the situation is stationary in that sense 
there IS change as well. Some firms are going out of the industry; 
some firms are entering it. In this way, Marshall not only introduced 
a mc^ure of change into static economics. He also introduced 
^wth and declme-two of the biological concepts which he found 
It attractive to mtroduce into economics. 


are ” a f °“'P"' 

biliiv ;■ “ frequency distribution of piofita 

bibty among firms. For example, we might find one like the hypo 

Uteucal prefit distribution in Fig. Here, we have numbed 
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firms measured up ihe y-axis and levels of profitability (both positive 
and negative j along the x-axis. The vertical axis denotes zero profit. 
To the left of it, any firms are making losses; to the right of it, they 
arc earning increasing amounts of profit as one moves to the right, 
riie dark brown cur\'e shows the number of firms earning each rate 
of profit or loss. In this stationary situation, some firms are losing 



money, some arc making a lot of money and larger numbers are 
earning modest amounts. It is important to note the dificrcncc 
between this diagram and Fig. 7.6. There, we wxre looking at the 
profit pattern over time for one firm. The light-brown cur\'e in Fig. 
7.6 showed profit at each date during the life of the firm. By contrast, 
Fig. 7.7 shows the profit position of every firm in the industry, but it 
shows it at a single point of lime. At the time when the observation is 
made, profitability varies considerably from firm to firm. Profit, 
measured along the x-axis, is negative in a number of firms. These arc 
firms that have either not ycl established themselves or arc on the 
way out of the industry. Profit is zero, where thc/-axis cuts the x-axis, 
in OF firms. The largest number of firms earning any particular level 
of profit is OG; these OG firms are earning a profit of OX. They arc 
firms which are well established. Some of them will go on to cam 
higher profits moving to the right of A'; others will be in decline, after 
earning higher profit. Some firms will never cam more than OX: 
some will never cam as much as that. 

Bv this device, Marshall allowed for change as well as stability in 
static rquilibrium. For what we said needs qualification in one way. 
It is true that the dark-brown curvx in Fig. 7.7 represents the situation 
at a moment of time. Ycl if the industry is in stationary equilibrium 
the curv’c w ill continue to represent the profit situation in the industry 
so long as the rquilibrium docs not change. Each individual firm may 
be earning a difTcrcni amount of profit when the next obscr\^ation is 
made, However, the numbers of firms earning eaeh amount of profit 
w ill be t)ie same. 
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It must be made clear at once that while Figs. 7.6 and 7.7 show 
what it was that Manhall was saying, he did nol draw diagrams like 
this himself. They are our diagrams. 


5.5 jYormal 
profit redefined 


Fig. 7*8 


We shall go on later to .see what happens where the frequency 
distribution of profitability within an industry’ does alter. What we 
must do at once is to see how what we have said in this section affects 
the notion of normal profit. We shall continue to assume, as we did 
in Chapter 6, that any entrepreneur in this industry would be equally 
efficient ifhe left it and went to another. What we do now is to add 
the assumption that normal profit differs according to the length of 
time the firm has been in the industry. If the firm has been in the 
industry for only a short time, its profit will be negative or zero. 
Moreover, entrepreneurs will not expect more than this. They will 
realise that it will take time to establish themselves. Similarly, if the 
firm is in the industry for any considerable time, it will expect to 
earn, in Fig. 7.7, OX or more. It will be noted that if we draw an 
average revenue and average cost curve for all firms in an industry in 
stationary equilibrium, we shall have a diagram like Fig. 7.8. Firms 



will be earning the profits shown in Fig. 7.7, but since they only 
expect these profits, the existing profits are normal profits for all firms. 
If we therefore adapt the cost curve, as we did in Chapter 6, to allow 
for normal profits, all firms will be in an equilibrium position like 
that in Fig. 7.8. In other words, an industry in stationary equilibrium 
IS one where normal profit is earned by all firms. There is therefore 
no tendency for any firms to enter or leave the industry. 


4. Time and 
supply 

conditions 


ith this preparation, we can go on to consider the effects of changes 
in demand and supply conditions in more detail. There is one kind 
ot change which is imponant enough to need special study. We have 
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already seen that the reactions of supply to a once-for-all change in 
demand will be different the longer the period of time which one 
takes into consideration For example, if demand suddenly increases, 
price IS likely to nsc sharply in the short mn because firms will be 
expanding output along fairly steep short-run marginal cost curves. 
In the long run. however, firms will be reorganised to produce the 
new. high output more efIicientK. The> will now be able to produce 
along rather flatter long-run marginal cost curves. In addition, there 
will have been a net increase in the size of the industry, with more 
new firms entering than existing ones leaving. The initial change in 
equilibrium price is caused by a change in conditions of demand; 
the way price then changes over time depends on the response of 
supply conditions to the new demand situation. The size of such 
reactions in amount supplied will differ according to the length of 
time being considered. 

Economisu find it important to be able to discuss the way in which 
supply responds to a once-for-all change in demand conditions. The 
reason can be found in the nature of technical production conditions, 
(t will always take time to make those adjustments in the size and 
organisation of a firm which are necessar>- if it is to work as efficiently 
as possible at a new scale of activity. Once demand has increased (or 
decreased), a series of adjustments will be put in motion in every 

firm in the industry. These will bear fruit one after the other as lime 

* 

passes. However, alternations in the amount supplied can be made 
only after a period of time has elapsed: technical considerations 
prohibit instantaneous adjustment. Yet there is nothing on the 
demand side to correspond to this slow process of adjustment on the 
supply side. There is no reason why demand conditions should not 
change or, if diey do. why they should change differently in the 
short run and in the long run. Instantaneous changes in demand 
conditions arc perfectly possible. Changes in consumers' tastes are 
not dependent on technology in the way that supply conditions arc. 
Admittedly, consumers’ tastes do change gradually as time goes on. 
But this will be a change of data, not a change induced by changed 
supply conditions. There b no reason why the long-run demand 
curve should differ from the short-run demand cuac. however odd 
the behaviour of supply has been. 

This asymmetry between demand and supply explains the apparent 
preoccupation of economists with adjustments of supply over time 
to oncc-and-for-all changes in demand and not vice versa. It docs not 
mean that demand or supply is more important as a factor deter¬ 
mining price; both arc equally important. What it docs mean is that 
demand and supply do not respond either equally, or equally quickly, 
to changed conditions. Wc must expect that more changes will occur 
the longer is the period during which demand and supply arc coming 
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5. Marshall’s 
dme periods 

5. / The market 
period 


5.2 The short 
period 


into equilibrium. However, there is a limit to the amount of detail 
that we can usefully introduce into the analysis. We do not want to 
consider the various possibilities of adaptation to changes in demand 
conditions during many successive, very short, periods of time. This 
would inlroduee intolerable and unnecessary complexity into the 
analysis. 

To avoid this problem, it is usual to follow the method devised by 
Marshall. He showed that the most important problems raised by the 
introduction of time into the analysis of price determination could 
be dealt with by considering the way in which, and the extent to 
which, equilibrium between demand and supply was brought about 
in three periods of time: the market period, the short period, and the 
long period. The properties of these three types of time period can 
be summarised as follows. 


Marshall conceived of the market period as being only a single day, 
or a very few days. The essential clement is that it is so short that 
supplies of the commodity in question are limited to existing stocks, 
or, at most, to supplies which are ‘in sight’. On the basis of this 
‘market’ supply and of the existing ‘market’ demand for the com¬ 
modity, a temporary equilibrium will be brought about between 
demand and supply. With perfect competition between buyers and 
between sellers, it will be brought about by the establishment of an 
equilibrium price. Thb ‘market’ equilibrium price will only exist 
temporarily and it is unlikely that it will be the same as the price in 
preceding or succeeding ‘market periods’. 


Marihall defined the short period as a period which was long enoug 
for supplies of a commodity to be altered by increases or decreases 1, 
current output, but not long enough for the fixed equipment pro 
duemg this output to be adapted in order to produce larger or smalle 

outom 'c^ te' "f the firm, we may say tha 

output ^ be altered m the short period only by producing at i 

dtfferent potnt on a given short-run matginal cos'curve. The sLi 

en°e?r nd„«' “ Po-i""! "or can new firm: 

this lht, Eqoilibrium brought about ir 

Va • .• a short-period equilibrium price to be established 

Vanauon, or oscillations in market price causS^by lactorl“ 
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The loiio 
Period 


6. ‘Normal’ 
price 


peculiar to each separate market period will still occur, but these 
v\ill (cud to range round a fairly well-defined short-run equilibrium < 
price. 1 


In the long period, as defined by Marshall, there is time for firms' 
fixed equipment to be altered so that output is capable of adapting 
itself more fully to changes in demand conditions than it was in the 
short period- There is time to build new machines and factories, and 
old ones can be closed down or allowed to fall to pieces. A ‘long- 
period c^quilibrium' between demand and supply will be brought 
about. In this equilibrium position, supply will be able to adapt 
itself fully to a change in demand. Market equilibrium price and 
output will now oscillate round, and vary from, a fairly clearly- 
defined long-period equilibrium of price and output. 

For the sake of completeness, it may be added (hat Manhall also 
talked of a secular’ or very long period. The secular period would see 
all the changes which occur in the ordinary long period take place. 
In addition, all the underlying economic factors, such as the size of 
population, supplies of raw materials, or general conditions of 
capital supply would have time to alter. These are the issues we shall 
study in Part 3, in (he theory of growth, though using quite different 
analytical methods from Marshall. 


We must now introduce the concept of ‘normal’ price. Marshall 
defines ‘normal action* as that which one expects to be taken by a 
person or group of persons under given conditions.* Similarly, 
‘normal results' arc defined as those results which may reasonably 
be expected as the outcome of a given situation. ‘Normal prices’ arc 
therefore those prices which may reasonably be expected in given 
conditions of demand and supply. Time is very important here. A 
different price will be ‘normal’ in the long period from the one that is 
‘normal’ in the short period. In our discussion of equilibrium prices 
in short and long periods we shall really be concerned with short- 
and long-period ‘normal’ prices—(hose prices which one may 
reasonably expect to occur in the short and long run respectively, 
given demand and supply conditions. 

An important reason for dealing with lime using Marshall’s 
methods is that it is thereby possible to throw light on disputes 
which have raged in the past between economists on whether demand 

'Denvfd from Lalin specula and meaning agc*long. 

*A. Manhal), FrinnpUs ojEt^nomus, London, 1920. p. 34. 
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or supply is more important in determining price. Marshall likened 
this dispute to an argument about whether the upper or lower blade 
of a pair of scissors actually cuts a piece of paper.* He said that if the 
upper blade is held still and the lower blade moved, it is reasonable, 
provided one does not wish to be completely accurate, to say that the 
lower blade does the cutting. Alternatively, if the lower blade is 
fixed and the upper moved, it is reasonable, provided again that one 
makes no claim to scientific accuracy, to say that the upper blade is 
cutting the paper. Similarly, in certain circumstances, it is possible 
to say, with some justification, that either demand or supply 
determines price. 

For example, a primitive fish market may have a given slock of 
fish on hand. If there is a danger that it will go bad if kept for more 
than a few days, the stock must obviously be disposed of quickly. It 
is then reasonable to say that price is governed by demand. Since 
supply is fixed, one can say that demand determines price. But while 
one may use this simplified argument for the sake of brevity, one 
cannot claim strict scientific accuracy. At the other extreme, in the 
long run when supply and demand changes have worked themselves 
out fully, the ‘normal’ long-period price will be the long-run money 
cost of production (including normal profits). The long-period 
'normal price' around which day-to-day oscillations in price will 
occur can be roughly described as determined by supply—by costs of 
production. Again this is not strictly accurate, but it is near the truth. 

Tlie only really accurate answer to the question whether it is 
supply or demand which determines price is that it is both. At dmes 
it will seem that one is more important than the other, for one will be 
active and the other passive. For example, if demand remains 
constant but supply conditions vary, it is demand which is passive 
and supply active. But neither is more or less important than the 
other in determining price. 

Of course, in practice, a long-period normal price will never be 
arrived at. There will always be a change in some of the conditions 
underlying the long-period equilibrium before it has time to be 
established. The long run—like tomorrow—never comes 

We may now discuss the way in which prices are determined in 
these various time periods. We shall employ the usual method of 
economic theory, proceeding step by step. We shall concentrate our 
attention on those things which seem most important at each stage 
of this analysis, by assuming that all other things are equal. As 
Marshall put it, ‘He (the economist) segregates those disturbing 
«uscs, w ose wanderings happen to be inconvenient, for the time 
m a pound called cfcm /.aribus’.' I, should always be remembered 
> Op. tit. p. 348. 

^Optit. p, 388 . 
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that while tliis procedure makes it possible to construct a simple 
iheorw it will not be a fully accurate one. The more simple a theory < 
is. the less accurate it will ines ilably be. As Marshall said, ‘A man is 
likcl> to be a belter economist if he trusts to his common sense and 
practical instincts, than if he professes to study the theory of value 
and is resolved to find it easy.’* 


7. Market 
equilibrium 


Fig- 7-9 


In order show the value of Marshall's analysis, which uses lime 
periods, in price theory, we shall study the way in which the supply 
of a commodity adapts itself over time to a oncc-and-for*all change 
in the demand for it. 

Let us imagine a fish market with a given supply offish. We assume 
that the fish cannot be kept overnight and that the whole supply 
must therefore be sold that day, since none can be kept back. Com¬ 
petition between buyers and sellers will mean that an equilibrium 
price is established where the amount demanded is equal to the 
amount supplied. This position is shosvn in Fig. 7.9 where the supply 
curv'C is the vertical straight line MS. This implies that sellers arc 



prepared to sell the whole supply offish, OMy whatever its price. In 
other words, sellers have no demand for ihcir own fish. This is the 
assumption which we are making throughout Part i> and it seems a 
fairly reasonable one. If the sellers did demand their own fish, the 
supply cur%'c would slope upwards to the right in the normal way. 

In this market, with demand conditions shown by the curve DD, 
the equilibrium price of OP will be reached, and the whole supply ^ 
of fish will be disposed of at that price. There is no reason at all to 
expect this to equal long-run equilibrium price. For example, let us 
suppose that there were a sudden and permanent rise in the demand 
for fish to perhaps because of the sudden onset of a serious 


^Op. <ii. p. 368. 
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cattle disease. The price offish would rise to OP,. There would be oo 
increase in the supply of fish, since the only available supplies arc 
already in existence and they cannot be increased until a day or two 
has elapsed. The whole supply of fish svould still be sold, but the 
price would rise. Owing to the fact that supply is fixed, demand 
exerts its full influence on the price of fish, which rises considerably. 


8. Short* 

period 

equilibrium 


\ In the short period, the supply would begin to react to the sharp 
increase in the demand for fish, which we are assuming to be per- 
' manent. In this short>pcriod analysis w'e shall ignore factors like 
changes in the weather which would cause daily fluctuations in the 
number offish caught and therefore affect market prices from day to 
day. The influence of the weather can be seen only in periods which 
are too short to affect our analysis at this stage. Similarly, we shall 
ignore changes which can only occur over very long periods of time, 
since these arc too long to affect short-run price. We shall, for 
instance, assume that there is too little dme for low wages in the 
fishing industry to persuade sailors to become bank clerks or farmers 
instead. Such influences on the supply of sailors are relevant to our 
analysis only if it relates to long periods of time. We therefore abstract 
from these problems by ‘impounding them’ for the moment in 
rt/mt paribus. 

The problem which has to be faced in the short run is: ‘How can 
we attract sailors into the fishing industry during the period before 
more of them have been trained? How can we renovate more boats, 
or otherwise put more into service?’ The answer will usually be; 
By offering wages to sailors which are high enough to attract them 
quickly from jobs on passenger and cargo ships and by ensuring that 
the owners of old, not very efficient ships can now earn enough to 
make it worth putting them into service.’ By definition, no new firms 
enter the fishing industry in the short run; but those already in 
It can use their existing equipment more intensively. 

The pnee which will solve this short-run problem is the ‘short- 
period normal price’ of fish. It is that price for fish which rapidly 
ensures that all readily-availablc sailors and ships go out fishing and 
are enabled to earn the minimum amount of money they are prepared 
to accept for an average day’s work. Thr market price will still 
oscillate round this ‘normal’ price, but the normal price itself will 
nse sufficiently to ensure that the additional factors of producUon 
which have been penuaded to work in the fishing industry find it 

price must in- 

emably be higher than the original market price. Sailors can be 

old, unused 

boats can be enticed back to sea only by higher returns. 


1S4 Competitive equilibrium 


In Fig. 7.10 the cune -Ui'C—the market supply cur\e —shows 
that in the new demand conditions (given by the lighhbrown « 
demand cur\'e the market price rises from OP to OP, when 

demand changes. The dashed short-period supply curve SPS shows 



that, in the short period, the increased resources available allow supply 
to adapt itself in some degree to the changed demand conditions. The 
short-run normal price will be OPj. It is higher tlian the original 
market price OP, but not so high as the second market price of OP, 
after the once-for-all increase in the demand for fish. The supply of 
fish has also increased slightly from OM to O.l/j. More fish is sold 
and price is not quite so high as in the market period. 


In the long period, supply conditions can adapt fully to meet the 
new demand conditions. The problems and changes which have to 
be considered in the long period are rather dilfercnt from those 
which arise in the short period. For example fishermen would have 
to be attracted from other jobs, and new firms set up. There is no 
a priori reason why the new fishermen entering the industry should 
be noticeably more or less competent than the original ones. How¬ 
ever, it could well be that the entrepreneurs running the new fishing 
firms proved to be less elTicicnt than those already in the industry. 
Again, new boats, nets and other equipment would have to be 
produced, and this might well affect the industry producing them. ^ 
For example, the increased demand for fishing equipment may 
lead to a fall in the price offish if it also allows the industry making it 
to expand and so to reap external economies of production. It is 
therefore not easy to decide what effect these factors will have on 
the shape of the long-period supply cur\-e of the fishing industry, and 
we must look at the position again later. 
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g.i Long- 
period 
equilibrium 
and profit 


Fig. 7.11 


The immediate question is what mechanism brings new firms into 
an industry where there has been a sudden, large increase in the 
demand for its product. To see what happens, we consider Fig. 7.11. 
where we have reproduced the dark-brown curv'c from Fig. 7.7. It 



will be recalled that this showed the profits being earned by each of 
the firms in a pcrfectly-compctitivc industry, at a lime when that 
industry was in stationary equilibrium. Suppose that this is the 
fishing industry which now experiences the sudden long-run increase 
in demand. Price immediately rises and settles in the short run at a 
higher level than in the original (stationary) equilibrium. In Fig. 
7.10, OPj is bigger than OP. The short-run profits of all firms there¬ 
fore rise above their initial level. 

Let us suppose that this is shown by the light-brown curve in 
Fig. 7. II. Here, all firms make higher profits. Indeed, most firms 
previously malung a loss now make a profit. The result is that instead 
of making just normal profits as in Fig. 7.8, all firms in the industry 
would now make supernormal profits—in the sense of making more 
money than would be required just to keep them in the industry. 
Firms which would have left the industry remain; firms which would 
have taken rime to become established are established more quickly 
and easily. But this is not the end of the story. In the short run, firms 
already in the industry earn supernormal profit because of the shift in 
demand towards their product. In the long run, the number of firms 
m the industry will increase. More entrants than usual will be 
attracted to the industry. They will come because they see that this 
IS an industry where supernormal profits are being earned, and will 
attempt to cam such profits themselves. Those who enter therefore 
do not now merely replace the firms that leave. There is a net 
increase in the number of firms in the industry. 

The indwtry is shown to be an attractive one because all firms in 
It are earning more than normal profit. The frequency distribution 
of profits m Fig. 7.11 is no longer that associated with an industry in 
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stotionan equilibrium. It is now that associated with an industry 
which IS about to expand. This is shown by llit fact that the frequenev « 
distnbution of profits is now well to the right of the original one. 

It IS this increase in profitability in the short nm which attracts 
new firms to the industry and ensures that in the long run profits 
tall back to the normal level. When all firms have settled down the 
frequency distribution of profits will be similar to the dark-brown 
curves in figs. 7.7 and 7.11- the ones associated with stationary 
t^quilibnum. It will not be identical, partly because the number of 
firms m the industry will be larger when long-rtin equilibrium is 
reached at a higher output and partly because the efficiency of the 
new entfepreneurs may be different from that of the older ones. But 
though normal profit for the new entrepreneurs will be less than for 
the cxisung ones if their efficiency is lower, when the industry has 
settled down to long-run equilibrium all firms will again be earning 
normal profits given their age and efficiency. 

The whole industry will be bigger. More firms in the industry’ will 
be producing a bigger total output. However, the industry will again 
be in stationary equilibrium with new entrants just making up for 
the loss of output from those firms leaving the industry. Output is 
bigger, but it has settled down, at the new, bigger level, to stationary 
equilibrium. * 


9.^ The shape of 
long‘Period 
supply curves 


Fig. 7.X2 


The question to ask is then what will be the shape of the long-period 
supply curve associated with this new equilibrium. One possibility 
is shown in Fig. 7.12. In Fig. y.i2j the long-period supply curv'c for 



fish (LPS) slopes upwards to the rights though less steeply than does 
the short-period curve shown in Figs. 7.10 and 7.12. The long-period 
normal price is then OP^ This is lower than the short-period ‘normal’ 
price K>fOP ,, but higher than the original market price of OP. In the 
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lociz nm. it b pxjssible to obciin fish core cbeipl;. izd c Lir^r 
quindtics in the short run. bcr ody at a rather hixher cr.ce than 
in tfacocisimisiraitioc- This icpiics chit entrepreneurs and :t scce 
other &£ton ofproductioc are ies ecdent. In the Icci ran. -‘-ppr* 
B aWe tt) adapt ioeii as fiill'v as possfale to the changed ccctdidocti c f 
demand. The otent to which the Ioc*-run price will diner otc the 
original price will depend oc the ease with which cxzn £sh can be 
caitghi m the locg nc. \!arke: prices will still Cuctuate. but the^ do 
so in the locg run round the k>c;*period ’norctal' crice. 

Ijnoring the fiuctuadocs here, and coocentranng oc 'ccrcai' 
price, it is possible that the kxtg-ruc supply curs e cav be horitoctai 
—if the tailing industry b a constant cost industr. —;r e%en ailing— 
if there are exicmal ecococties as the industry eroands in ce long 
ran. These cases are shown in Ft^. 7.13. 
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In Fig. 7.13a and 7.13b the original market price is OP. It rises 
midalh- to 0 P^ when the change in demand takes place. The market 
supph- B OM. In the kmg run. price fiilb again to OP. since the 
iDdustrv- has a horiiootaJ long-run supply curve LPS and the 
amount 0 ^^^ a now sold. With constant k»g-run costs, the long-run 

normal price Bihetefcre the same as the ori^ price. In Fig - 13b 

cbe price b and b lower than the 'oriinal 

price because of estcmal economia. The amount sold b OM 


P^- ■» Ri'pph 

m md»m in ,u«kxi. h d^ptnd, on . hnthor or no, 

crooomio or dircon<xnirs ofrenfe 

in»»riahK^. Kia!r s*x»t-[>rriod notmil prior. ho»r.rr, »ill 

lonf-pTriod normal prior, h b tacoo- 

■' P'^'’!' ■<> --i... in 

“*e snort penod but nor m the long nm. 
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11 is important to note that ‘normal* prices are not the same thing 
as ‘a\(Tage* prices, unless prices are constant. Normal price is the 
one toward \%hich one can expect actual prices to tend; average 
price is the arithmetic average of actual prices. The latter will not 
onl\ be influenced bv fortuitous fluctuations: it will also be affected 
h\ the trend towards the normar price. 


ID. 

Comparative 

statistics 


Using lime periods, wc have now been able to show, in an elcmcniar>' 
way, how prices vary over lime. We have been able to drop the 
assumption, made throughout most of the previous chapters, that 
demand and supply conditions are given, and to assume that both 
can, and will, change. In technical economic language, we have 
proceeded from static analysis, where demand and supply conditions 
were given, to an analysis using comparathe slaiics. In comparative 
statics, there is a once-for-all change in (usually) demand conditions 
and supply (or demand) is allowed to adjust to that change. 

The construction of a truly dynamic theory* of economics, where 
more continuous changes in demand and supply conditions, like 
those which occur in the real world, arc analysed, is the ultimate goal 
of most theories of economics. Wc shall move towards such a theory' 
in Fart 3. However, so far as the determination of price and output 
is concerned, simple comparative-static analysis like that outlined in 
this chapter, using the morc-managcablc device of Marshall's three 
different time periods is as powerful an analytical method as wc need. 
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Monopoly 



i.The 

assumptions 


t.i About the 
consumer 






Having seen how price and output are determined in a perfectly 
competitive industry, we n\ust now see how they are arrived at when 
competition is not perfect^ we saw in Chapter 5, the two limiting 
types of market situatiorf^arc those of pure competition and pure 
monopoly. The former is not likely to be found very often in practice 
and the latter never. In the real world, it is the region of'imperfect' 
competidon lying between these limits which is most important. We 
turn now to a study of the way in which price and output arc deter¬ 
mined in conditions of imperfect compeddom In making this tran- 
sidon, we shall find it uselUno keep some of the assumptions we have 
made so far, but to drop others. We must therefore make it clear 

which of the assumpdons will be kept in this discussion of imperfect 
competidon 


Wc shall conunue to assume that there is perfect competition betweei 
buyers. We shall assume that there are so many consumers buyini 
each product that no one consumer is able to have any influence or 
the price of that product b^hisjayfl actions. So far as the individua 
consumer is concerned, the prices of all goods must sdll be taken a: 
given. We shall conunue to assume that each consumer is 'rational 
nd seeks to maximise his sadsfactigns. We shall assume that h< 
ba^cs his purchases on a scale of preferences so that if one had enough 

how much of each 
aI ? individual demand 

individual 

competition 

as It OOqr^er perfect competition. -- " 

--^ 
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; Ahoiit th( 
firm 

(<l) Profit 
maximisation 


(b) Th( average 
reienue curve 


1,3 Differences 
between perjccl 
and imperfect 
competition 


\Vc now ixiTU 10 the individual firm. We shall continue lo assume thai 
ihc sole aim of the entrepreneur is to earn maximum profits. In other r 
words, we keep the fundamental assumption of'economic rationality’. 
When we draw diagrams showing the equilibrium position of the 
firm, such an equilibrium will always require marginal revenue to 
equal marginal cost, whether competition is perfect or imporfeci. 


There is, however, one important difference between the equilibrium 
position of the individual firm in perfect competition and that in 
imperfect competition. When competition is imperfect, there arc no 
longer sufficient firms in the industry to ensure that a change in the 
output of any one of them has only a negligible effect on the output 
of the industry' as a whole. Thus, while the nature of the demand 
curve for the product of the industry' as a whole is not affected if 
competition becomes imperfect, it will be found that the average 
revenue curv'e of the individual firm docs take a different shape. In 
imperfect competition, we can no longer assume that the average 
revenue curve of the firm is a horizontal straight line. In conditions 
of pure competition, where each individual firm has lo take the price 
of the industry's product as given, the firm's average revenue curve 
must be a horizontal straight line. In imperfect competition this is 
no longer the case. 

When there is imperfect competition, the average revenue cunc 
of the individual firm slopes downwards throughout its length. This 
has an important corollary. In perfect competition, since the firms 
average revenue curve is a horizontal straight line, marginal revenue 
and average revenue are always equal. In imperfect competition, 
average revenue is falling at all levels of output. Therefore marginal 
revenue falls as well, but even more swiftly. In geometrical terms, 
the marginal revenue curve always lies below the average revenue 
curvx and slopes downwards more steeply. It will also be remembered 
that when, in perfect competition, the industry' as a whole is in ‘full 
equilibrium, not only does marginal cost equal marginal revenue. 
These arc themselves both equal lo average revenue and to average 
cost. In imperfect competition this is not the case. In equilibrium, 
marginal revenue still equals marginal cost, but since marginal 
revenue is less than average revenue, marginal cost is also less than 
average revenue —than price. 


These arc the main differences between the assumptions made in 
analysing perfect and imperfect competition. They arc not very' great 
differences. Unfortunately, there is no single rcprcsenialive case of 
imperfect compciiiion as there is of perfect competition. The funda* 
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mental distinguishing characteristic of imperfect competition is that 
the average revenue curve of the firm slopes downwards throughout 
its length. But the average revenue curves of different firms will 
slope downwards at different rates. We do not have a single case of 
imperfect c ompetitio n to compare with the single case of perfect 
competition. We can find some instances of firms in imperfect com¬ 
petition where the average revenue'curve Slopes downwards only 
very gently and where competition is alm ost perfe ct. There arc other 
cases where the slope of the average revenue curve is very sleep and 
competition is extremely imperfect. There is not one, single case of 
imperfect competition, but a whole range or series of cases repre¬ 
senting progressively more and more imperfect compeiiuon. 

Since the general term, imperfect competition, covers all situations 
where there is neither ‘pure’ competition nor ‘pure’ monopoly, it is 
usual to distinguish several separate types of competition within the 
broad concept of imperfect competition. We shall discuss each of 
these narrower types of imperfect competition in turn. 

We begin with a type of market form which has always attracted 
the attention of economists—that of monopoly. Strictly interpreted, a 
‘monopolist’ b thTsbIe producer of his product. In monopoly, the 
dbtinction between the firm and industry, so important in perfect 
competition, goes. The monopoli sms firm is not only a firm, it is also 
an industry. It is the only firm producing the product in question. 
The firm, that is to say, lakes on the characterbtics of the industry 
and has an average revenue curve which slopes downwards just as 
the demand curve for the product of an industry slopes downwards. 


2. Pure As we shall see, while in monopoly each firm is the only producer of 

monopoly a given good, thb good still has to compete indirectly with all other 

goods. For each of these is competing for the same consumers’ 
incomes. In thb sense, there will usually be some competition between 
all goods, even though it will often be so small that it can be ignored. 

/ Before embarking on the analysis of monopoly, it will be useful to 

, look first at the limiting case of pure or perfect monopoly, where 
_ X competition even in thb limited form b completely absent. We have 
already given a definition of‘pure’ monopoly, and have shown that 
it would occur when the average revenue curve of the firm was a 
rectangular hyperbola with an elasticity of demand equal to one, 
and when the monopolbt took the whole of the community’s income 
aU the time.* It b important to remember that unlike perfect com¬ 
petition, which is a reasonable approximation to reality in certain 
industries, pure mOTopoly is merely a theoretical limiting case. 

^Scepp. 105-6./-^ ... 
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No-onc a romp l^tr because in the end all producers 

must be competing; for (he limited incomes of consumers. Ultimately, ^ 
all goods compete with each other, however disiantU or indireciiy. 
Tins means that the only way to be a perfect monopolist would be to 
produce all goods. It is therefore useful to distinguish ‘monopoly’ 
where the producer faces competition but not very close competition, 
and ‘pure monopoly' where there is no competition at all. A real- 
world monopolist is an imperfect competitor father than the sole, 
absolute seller of all commodities. ^ 

Our explanation of the way in which a ‘pure' monopolist would" 
fix his output and price need not detain us long; the answer is very' 
simple. Since a ‘pure' monopolist cams a fixed and constant amount 
of money the whole of all consumers* incomt^) whatever price he 
charges, his profits will be at a maximum w hen his total costs are as 
low as possible. T his w aUJiappcn when he is producing a very small 
output presumably only one unit) and selling it for an extremely 
high price, li could never pay a pure monopolist to produce more 
than a very small output so long as his costs were positive. 

One merely has to state the kind of price-output^ policy a pure 
monopolist would follow to sec how unrealistic the idea of pure 
monopoly is. No one producer in any country is in such a powerful 
position that he can sell a minute amount of his product for a fan- 
tasiicallv high price, taking the whole of consumers' incomes in the 
process. Pure monopoly is merely a ihcorctica! limit. For a more 
realistic analysis, we turn to a producer who is called a ‘monopolist 
in the real world. \Vc con.sidcr the producer who controls the whole 
supply of a sxngU commodity which has no close substitutes. The 
question of how' such a monopolist will fix his price and output is 
much more important. " 


3* Monopoly 
equilibrium 



If wc define a monopolist as the sole producer of a product which 
has no closely-competing substitutes, it is possible to generalise about 
his price-output policy and to compare the equilibrium of the firm 
under monopoly with its equilibrium under perfect competition. It 
is important to remember at the outset that monopoly is an extreme 
form of imperfect competition. It follows that the average revenue 
cur\'e of the firm will slope downwards throughout its length. 

One can at once say two things. First, no monopolist will ever fix 
the output of his product at any level where the elasticity of his 
average revenue curxe is less than one. If he were to do so, it would 
always be possible for him to increase his total receipts by restricting 
his output. Wc have seen that when clasiiciiy of demand on any 
average revenue curx c is less than one, the monopolist s total receipts 



i. 




5./ Monopoly 
equilibrium in 
diagrams 
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will always fall if his sales increase-marginal revenue will always bc 
negativc. It follows that total revenue will rise if his sales are decreased. 
Conversely, provided that a monopolist’s marginal costs are not 
negative (which is most unlikely), he will always be able to earn 
larger profits by reducing his output whenever he is producing an 
output at which the elasticity of demand for his product is less than 

one. 

The reason is simple. Since marginal costs are invariably positive, a 
reduction in output will reduce total costs. At the same time, since 
elasticity of demand is less than one, a reduction in output will also 
raise toul revenue. Profits must therefore rise as output is reduced. 
So long as a monopolist has positive marginal costs, the usual 
situation, it will never pay him lU produce an output where the 
elasticity of demand for his product is less than one. 

If the elasticity of a monopolist’s average revenue cur\'c were 
equal to one over a small range of outputs, he would be completely 
indifferent which of those outputs he produced only if marginal cost 
were zero. Since maiginal cost will normally be positive, it will pay 
the m onopolist to reduce his output until the elasticity of demand for 
his product becomes greater than one. Over the range where elasticity 
of demand is one, any reduction in output will reduce total costs. 
Since elasticity is equal to one, U will leave total revenue at exactly 
the same level as before. We arc assuming here that, as with all 
normal average revenue curves, a range where elasticity is equal to 
one will have elasticity greater than one at all points to the left of it. 

To sum upy a monopolist’s equilibrium position will always be 
where the elasticity of demand for bis product is greater than one. 
Only where elasticity of demand is less than one, will a monopolist 
with positive marginal costs he able to find an output where, if he 
decreases production, revenue falls by more than cost. If elasticity 
were equal to ohr dr greater than one, the reduction in outpi/t 
would always raise profit. ^ 

i 


Figure 8.1 shows an extreme situation where a monopolist has no 
costs of production. He may possess a mineral spring. This is a time- 
honoured example in economics of production without costs. The 
equilibrium position will be where the monopolist produces the 
output OM and selb it at OP pence per unit. This will maximise his 
receipts. Since he has no costs, it will abo maximise his profits. At 
point R, the average revenue curve will have an elasticity equal to 
one and the monopoUst’s total receipts will be at a maximum. 
Marginal revenue will be zero, as it always is when elasticity of 
demand equals one. It will equal marginal cost. 


1$4 Monopoly 


Fig. 8.1 

\ 


Figure 8.2 shows the more usual situation where the monopolist 
has positive marginal costs. We have assumed that these costs are 
constant at OC. but only to simplify the analysis. Here, the monopolist 
is not interested in any part of his average revenue curve beyond 



Output 


Fig. 8.2 


point R. because beyond R elasticity of demand b less than one. 
Between R and R^ the curve has an elasticity equal to one. Since his 
marginal costs are positive, it will pay the monopolist to reduce output 
at least as far as /?,. If the producer’s average revenue curve had an 
elasticity of demand equal to one at all points to the left of/?, it would 
pay him to reduce his output until he was selling as little as possible 
(presumably one unit) for an extremely high price. This would not, 
of course, mean that the producer was a ‘pure’ monopolist. As we 
have seen, such a producer must not only have an average revenue 



curve of unit elasticity; he must also take all consumers’ incomes all 
the time. 

In practice, it is likely that every monopolist will have a range 
of his average revenue curve (in Fig. 8.2 to the left of /?,) where 
elasticity of demand for his product is greater than one. A monopolist 
like the one in Fig. 8.2 will therefore produce where output is OM, 
marginal revenue equals marginal cost and the elasticity of the 
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4. Monopoly 
and perfect 
competition 
compared 


average revenue curve at this output is greater than one. Since 
demand curves with unit elasticity throughout are unlikely to occur, 
the real world monopolist (unless he has zero marginal costs) will 
normally produce where elasticity of demand is greater than one. 



The sco pe and na ture of the range of individual situations covered 
by the general term, monopol y, means that it is not possible to find 
a single, typical case of monop oly or to ge neralis e about monopoly 
so as to be able to compare it simply with perfect comy tition. 
Nevertheless, wc can point to some differences between monopoly 
and perfect competiti on. The first common feature is that in both 
equilibrium'^occurs at the output where marginal revenue equals 
mai ^nal cc» t. However, even here, there arc differences between 
the two types of competition. 


4.! The 
marginal cost 
(UTve at the 
equilibrium 




In particular, where there is perfect competition, the marginal cost 
curve must always be rising at or near the output where the firm is in 
equilibrium. This follows from the fact that there are many firms in a 
perfectly competitive industry so that the average revenue curve and 

ft « A ^ ^ ^ 



firm is in equilibrium only where the marginal cost curve cuts the 
marginal revenue curve from below. If the marginal cost curve cuts 
the marginal revenue curve from above, profits arc at a minimum, 
not at a maximum. Since the marginal revenue curve is horizontal in 
competition, this means that if the marginal cost cur\'c is to 
' cut it from below, then marginal cost must be rising at and near the 
equilibrium output. Falling cost curves are Incompatible with 
equilibrium under perfect competition. 

^ As we have seen, Marshall tried to find reasons for supposing that 

the firm’s cost curve in perfect competition would'^ot conUnue to 

slope downwards as the firm’s expansion continued over a period of 

time. For if the firm’s marginal cost curve did fall continuously over 

a very large range of output, it could never cut a horizontal average 

revenue curve from^w. There could never be equilibrium. With 

conUnualiy_feing-^ost curve, the firm would expand until it 

became so large that its average and marginal revenue curves 

ultimately began to faU too. The firm would have become so large 

tl^l competition had become imperfect and would ina=caHngly 

affect the pnee of its product ifii made fiirther increases in its output 
*Sec p. 171 . ^ 
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(;on<.«qiK-nth, hs nurginal rcM-mic cur\e would slope downwards I 
and would ultimately slope steepK enousli to cut the downward- ^ 
slopmi; maripnal cost curve In the end. an equilibrium position^ 
would be reached because competition ceased to be perfect. Perfect 
lompetition is incompatible with a coniinuousK downward-sloping 
marginal cost curve. 

I Ills is the hrst diflerence between perfect and imperfect com¬ 
petition. While in perfect competition the marginal cost curve of 
the firm must he rising at or near the equilibrium output, in imperfect 
competition this need not be so. .A monopolistic firm can be in 
equilibrium with rising, falling or constant marginal costs. The only 
conditions w hich must be satished if there is to be equilibrium arc \ 
that marginal revenue shall equal marginal cost, and that the mar- ' I 
ginal cost curve shall cut the marginal revenue curve from below. I 


5. Monopoly 
equilibrium 
in more 
detail 


Let us analvse monopolv ec|iiilihriinn in more detail. 
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Figs. 8.3 8.4 






Output 


5- ’ filling 
mnratnal cosl^ 


In 8.3, marginal co%i \s rising. I ensures that tliere is cquilih- 
riurn in monopolv. as it d<M*s in pcrfcci competition. The equilibriun^ 
output in Fi^. 8.3 is OM and die monopoly price is OP. 1 he ‘super* 
normal or ‘monopolv* profits being earned are shown by the grey 
ret tangle PR/.ll', 


J.2 Constant 
marginal costs 


In Kr. 8.4, marginal costs are constant and arc equal to average 
costs. I his condition is incompatible with equilibrium under perfect 4 
competition. It a firm could afford lo produce at all under these 
circumstances, (here would be no limit lo its size in perfect competi¬ 
tion. The monopolist in Fig. 8.4 li in equilibrium. Equilibrium 
output is OM. monopoly price is 0 /^and monopoly profits are shown 
by the area PH Lit'. 
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5.5 Falling 
^ marginal costs 


Fig. 8.5 

5.4 A summing 
up 


Fig. 8.6 


Monopoly equilibrium is also possible witli falling marginal costs, 
as in Fig. 8.5. Again, monopoly output is 0 .\f, monopoly price 01 ^ 
and monopoly profits PRLW. The marginal cost tur\e must cut the 
marginal revenue curve from below (or from the left), but so long 
as it does so there can be equilibrium. If marginal costs are falling 
more rapidly than marginal revenue, with the marginal cost cur\'e 
cutting the marginal revenue curve from above, equilibrium is 
clearly impossible even in monopoly. In practice, if this happened 
the growing size of the firm relatively to Its market would mean that 
ultimately the marginal revenue curve fell more rapidly than the 
marginal cost cur\’e. The only situation incompatible with monopoly 
equilibrium is thus where marginal costs are falling more swiftly 
than maipnal revenue. This cannot happen except over short 
periods of time; before long, the firm begins to dominate its market 
so strongly that marginal revenue falls faster than marginal cost. 
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To sum up, equilibrium for the firm under perfect competition can 
occur only when the marginal cost curve of the firm is rising at and 
near the equili brium outpu t. Equilibrium under monopoly can 
occur whether marginal co sU are risin g, fal ling or consU nt. The only 
situation in which monopolTequilibrium is i mpossi ble b when, the 
firm’s falling marginal cost curve is steeper than its marginal revenue 
curve. '— 
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Sufifflh'TItllll 


Total cost = Total revenue. 

Average cost = Average revenue. 

Marginal cost - Marginal revenue. 

In addition, these last four items will be equal to each other and to 
price. I n Qie short run_. if demand for the indusir>-'s product increases, 
pnee rises and supernormal profits are earned. In the long run, these 
supernormal profits disappear, and only normal profits are earned. 

In monopoly it is quite possible for the firm to earn supernormal 
profits in the long run. The firms shown in Figs. 8.3, 8.4 and 8.5 
were in short-run equilibrium and were earning supernormal profits. 
But it is not necessarv’ to assume that such profits wiirbe corn^ted 
away even in the long run. Free entry may not be possible in mon¬ 
opoly situations for institutional or technical reasons, and if free 
entr>- is absent then the monopolist may be able to protect himself 
against competition for a ver>- long time. Of course, if there is freedom 
ofentrv- and competitive firms begin to produce close substitutes for 
the monopolist's good, the firm ceases to be a monopolist. The second 
difference between competition and monopoly is therefore that 
monopoly profits can be maintainca even in the long run. This docs 
not mean, however, that a firm cannot, even under monopoly, be 
earning only normal profits. 

In Fig. 8.7 we have the interesting case of a firm producing with a 



I he second major difference between eq uilibrium unde r perfect 
competition and under monopoly lies in thc^;ize of profits. \Vc~havc 
seen that in perfect competition the entrepreneur will, in the long 
nin. be unable to earn supernormal profits. , 

In Fig. 8.6 the perfectly cornpemive firm is in long-run equilib¬ 
rium. earning only norm al profi ts. Supernormal profits can be 
earned in the short run. but in the long run they will be competed 
away by new entrants into the industrv . Thus the long-run con¬ 
ditions of equilibrium for the firm in perfect competition can be 
summarised as follows: 



Fig. 8.7 
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6. Degrees of 
monopoly 



I 


downward-sloping average revenue curve denoting imperfect com¬ 
petition, but earning only normal profits—for its average cost curse 
is tangent to its average revenue curs’e. It will be noted, however, 
that such a firm must be producing at less than optimum size. In 
other words, it will not be producing at minimum average cost. A 
downward-sloping average revenue curve can never be tangent to a 
U-.shaped average cost curve at or beyond its lowest point. The 
second difference between competition and monopoly is that in the 
long run a competitor can never earn abnormal profits whilst a 
monopolist can do and usually docs. 


We have seen that in monopoly the firm’s average revenue curse 
will always slope downwards. This means that its marginal res enue 
■ curs'c will always lie below its average revenue curve. Since the firm 
is in equilibrium where marginal revenue cquak m arginal cost, it 
• follows that In equilibrium^marginal cost is less than average revenue: 
marginal cost is less th an price . The size of this difference between 
marginal cost and price is sometimes used to measure the extent of 
the firm’s mo nopoly pow er. In perfe ct compet ition, when a firm is in 
long-run equilibrium, marginal cost equals price. When a^irm Is in 
a strong monopolistic position, marginal cost is considerably less 
than price. Economists therefore refer to the difference between 
marginal cost and price as measuring the degree of monopoif. The 
larger the difference between marginal cost and price, the greater is 
the firm’s monopoly power. 

This gap between marginal cost and price will depend ultimately 
on the elasticity of demand for the firm’s product—on the elasticity 
of its average revenue euryc. This rollowTTYSnTthe equations which 
we gave on page i3ff^fo show the relationship between marginal and 
average revenue. The lower the numerical elasticity of demand, the 
farther does mai^nal revenue at any output lie below average 
rcvenuc-thc farther, when the firm is in an equilibrium position, 
docs marginal cost fall short of price. Differing elasticities of demand, 
shown by varying differences between price and marginal cost, arc 
useful measures of the degree of monopoly. The lower is elasticity of 
demand, the greater is the ‘degretotmonopoty*. I * 

A second indication of the stirngth-oTTmonopoly is the size of 
the supernormal profits the firm is able to earn. In perfect competition 
firms will be unable for long to cam more than normal profits, 
because, if they do, competitors will enter the industry. With mon¬ 
opoly, new entrants will not normally compete monopoly profits 
away m this manner. But there will usually be some level of profits at 
which new firms will find it worth taking the risk of trying to break 
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7. Monopoly 
in practice 


7./ Who are tht' 
monopolists ^ 


iht‘ iiionopoh. 'I'hc scrongcr the monopolist's position, ilic greater I 
the profits he will be able to earn without attracting rivals. The size I 
ol nioiiupoK proliis is thus another • perhaps more reliable: measure 
ol tin* inonopols power possessed by any (irm. I 


\Vc have seen that, for monopoly to exist, the only condition required 
is that within whatever is the relevant market area there shall be 
no close substitutes for the products of the firm in question. For 
example, ilie monopolist may own llie v^hole slock of some mineral 
which is not found elsewhere in the world. Or is may perform a 
distinctive ser\ icc which no one else within easy (and cheap) travel* 
ling distance can perform. It may, for example, be an exclusive 
furnisher or decorator. 


It follows that mans firms which arc described as monopolists in 
discus.sion in the press, radio or television are not monopolists in the 
economist’s sense of the word at all. A large chemical firm may well 
be a monopolist in the production of a few particular drugs or 
chemicals, but probably only a few. Many of its products will be 
competing, often indeed quite fiercely, with similar products made 
by other large firms. Indeed, the best example of a monopoly, defined 
as an economist defines it, may be a small business supplying a service 
to a limited area.jOnc example will be a restaurant which supplies 
fcxxl and drink at the top of a high mountain. If the only compcliiors 
arc at the foot of the mountain, the restaurant will be able to lake 
advantage of its isolated position by charging high prices. So w ill the 
caterer at a football, cricket or baseball match. Unless spectators 
leave the ground, they have to choose cither to pay whatever price 
the caterer asks for food or drink or go without. There is no com* 
petition witliin (he ground. In both these cases, the caterer is likely 
to decide to charge higher prices than other food suppliers nearby, 
who face more competition from other restaurants, shops or super* 
markets. Such a firm is a monopolist within a limited area, and 
perhaps for a limited pcrio<l of time, in the sense in w hich the term 
is used b> an economist. 

rhis is not to say that no large firms arc monopolists in the 
economist's sense. In the United Kingdom, for example, British 
Oxygen supplied virtually the whole of the market for oxygen for a 
long period. Other firms have had monopolies of particular, often 
patented, products fordinering period.s. For most products, however, 
there is some competition from similar if not identical products made 
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bv other firms. Competition is clearly not pure where there is mon¬ 
opoly in the economist’s sense, but limited competition ofteti d<Hs 
exist. Indeed, in the strict sense, there w ill always be tewc cotnpetition 
for the monopolist, since ail prtxlucts compete, if onl> indirectly, for 
consumers’ limited incomes. Ihe point that is being made is that, in 
the real world, it is olleti the small moiiopoh which is likely to l)e (lie 
most effective. 


^ 7.1’ Potfntial It is also important to point out that an important factor influencing 

competition the monopolist's price-output piolicy will be his fear of potential 

competition. The highly profitable monopoly , by making other firm’s 
feel (hat (his is a chance for them to make large profits also, will 
represent a strong force attracting jiew firms to any fi eld. No mon¬ 
opolist will dare to ignore the pos.sibility that if he makes very large 
profits, by equating marginal revenue with marginal cost, (his will 
merely make it more certain than ever that he will attract the 
competition of rivals. Obviously, the likelihood that competition will 
be attracted in this way wil l depen d on the source of the monopoly. 
Where technical factors arc the foundation of monopoly, in the sense 
that the smallest technlcally-possiblc production unit can easily 
supply the whole market, a ‘natural’ monopoly of this kind will be 
hard to break. However, the most widespread basis of monopoly 
to-day is institutional factors, like patents and trade marks. With 
these, one can never be sure how safe one's monopoly is. Patents, for 
example, do not last for all that long, and may not represent a 
complete protection even while they do. Certainly, for a monopolist 
to rely on institutional support to protect his profits is to invite 
competitors to find loopholes in his legal protection, or to find ways 
of producing close substitutes for his product without breaking (he 
, law. The best and most profitable course for any monopolist may be 

to preserve that monopoly by being content with reasonable prices 
and moderate returns over a long period of time. Trying to earn as 
much as possible in a short period may simply lead to a price fall 
brought about because the high returns attract new entrants into 
• the monopolist s market. Potential competition is the most important 

constraint on the monopolist. 

The safest conclusion about monopoly may well be that there is no 

^ simple explanation of monopoly policies. One cannot expect precise 

and clear-cut answers in a situation where, because of the lack of 

competition, the individual producer has considerable freedom of 

action and could, ifhe wished, follow any one of a variety of different 
policies. 
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8. Discrimi- 

nating 

monopoly 


Di^criininaiing monopoly' or price dibcri mi nation' occurs when a 
monopolist chargi'b dilferciu prices for diUcrcni unii 5 of a com- 
moditv. emj^^ough tla^c units arc identical in their physical 
characte rUticsy Thc extent to which such discrimination can occur 
will abViuusI> depend on the circumstances. In a very favourable 
situation, it is just conceivable that the price charged could be 
different for evers individual unit of a homogeneous commodity. 
Such a situation is described as perfccllN discriminating monopoly'. 
It is much more likely that one v>ill find that different individual 
lonsumers are charged different prices for their purchases. It would be 
most unusual to find a single consumer being offered a number of 
units of an identical good each at different prices. Discrimination 
between buyers is more usual than is discrimination between units of 
a homogeneous good. However, it will be more usual still for a 
different price to be charged to different groups of consumers' Each 
member of such a group will be offered goods at exactly the same 
price as each other. 

U should be clear at once that discrimination between customers 
is incompatible with perfect competition. If there are many sellers of 
a homogtnc*ous good, it is a quite simple matter for a consumer who 
feels that he is being overcharged by one supplier to go to another. 
It would be impossible in perfect competition for one seller to charge 
I op for an article and the others 5p. Any customer w ho was asked for 
I op could easily go it> other sellers to get the good for 5p. Price 
discrimination can only occur where there is imperfect competition: 
but the relationship is not reversible. Price discrimination docs not 
alwaN's occur when there is imperfect competition. 

Of course, a number of imperfccily-compciing sellcn may carr> 
out a jointly^agrccd policy of price discrimination. If they do, this 
will lead to the same results as discriipbinating monopoly. In this 
analysis of discriminating monopoly, we shall assume that it is a 
single monopolist in whose policy wc arc interested. Our results hold 
good without significant qualification if discrimination occurs 
through collective agreement between firms in other types of imper¬ 
fect competition. We shall assume throughout this anaU'sis that the 
monopolist alwa)^ maximises his profits. 

W'c must fint decide in what conditions price discrimination is 
possible at all. Wc have seen that it is impossible under perfect 
competition- It may also be impossible even under monopoly. The 
fundamental condition which must be fulfilled if discrimination is to 
take place is that there can be no possibility of resale from one con¬ 
sumer to another. If the same product is supplied to Brown at 14P 
and to Smith at 5p, and if Brown and Smith can exchange goods 
freely, discrimination will break down. Smith will buy the product 
for both of them. Uprice discrimination is to succeed, communication 
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9. Conditions 
for price 
discrimi' 
nation 


9 ‘ 

Discriminalion 
owing to 
consumers' 
peculiarities 


9-2 

Discrimination 
based on the 
nature of the 
good 


between buyers in different sectors of the monopolist's market must 
be impossible, or at any rate extremely difficult. In technical 
language, there must be little or no ‘seepage’ between the discrimi¬ 
nating monopolist’s different markets. 


It follows that if price discrimination is to succeed there must always 
be some reason why consumers in different pans of the monopolist's 
market cannot communicate. This limits the possibilities for price 
discrimination fairly narrowly. There are three main situations 
where price discrimination between consumers can occur, even 
though there is no fundamental difference between the goods offered 
to these consumers. These are as follows: 


Discrimination of this type can occur for three main reasons: 

1. It can happen where consumer A is unaware that consumer B 
gets the same goods more cheaply. To put this more generally, 
discrimination can happen when consumers in one part of the 
market do not know that prices are lower in another. 

2. It can exist where the consumer has an irrational feeling that 
though he is paying a higher price he is paying it for a better 
good. For instance, it is probably irrational to think that one 
gets a better view ofa film from the front row of the loop scats 
than from the back row of the 5op seats, if these arc two consecu¬ 
tive rows. 

3. Discrimination can occur if price differences arc so small that 
the consumer docs not think it worth paying attention to them. 


This type of disenmmation occurs particularly when the good in 
quesuon isa direct service. While it is possible for butter to be resold 
by a customer who is charged a lower price to one who pays a higher 
pnee. It IS impossible to do this with haircuts or manicures. The 
resale of direct services is impossible. Cffcourse, what may appear to 
be homogeneous goods are often not really homogeneous. For 
example, it is clearly not realistic to think that a film is just as enjoy¬ 
able when seen from the front row ofa cinema as it would be from 

larther back. The service provided to the consumer is not the same: 
It IS not homogeneous. 

It may be noticed in passing that in the past an important example 
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oi this t\ pc ofdisi riniiiiation in ihc L'K \\a 5 of ihe doctor who charged 
a poor man £ i for removing his tonsils, while he c harged a rich man 
I too. The establishment ol the National Health Ser\icc has largely 
robbed us in Britain of this practical illustration, though it may still 
hold for private patients in Britain and for other patients in other 
(OilMtries, in an\ case, it ma\ be that doctors are not quite as anxious 
to maximis<* prolits as are businev men. 


VJ 

Diu nrnin/iliori 
h^CdUSt' of 
dtUances find 
frontier barriers 


Discrimination often occurs where consuinen are separated by 
distance or where the fact that a national frontier separates two ^ 
markets means that tarifFs can be levied at that frontier. In such 
eases, prices can diverge. A good may be sold in one town for lop and 
in another for 2op- So long as the cost of transport is at least lop per 
unit, resale will not be profitable. Again, where a monopolist scrs'cs 
t\so different markets, say, a home market with a tariff and a world 
market without a tariff, he can take advantage of the tariff barrier to 
raise his price in the protected market. Similarly, tariffs on import; 
into a country would allow a monopolist producing in that country' 
to keep up the price in his home market. Clearly, none of this results 
from the nature of the goods sold but is a result of artificial or geo¬ 
graphical barriers between one of the monopolist's markets and ' 
another. 

It should be noted that all these forms of price discrimination 
<lc|)< nd ultimately on the monopolist's power to ensure that no-one 
else sells his prorlucls to his customer at a lower price. His ability to 
discriminate w ill depend on his ability to retain his customers, even 
if ri\als enter his market, because enough customers prefer to patron¬ 
ise his firm. In many cases, however, discrimination will be pos.siblc 
only because all producers discriminate in the same way. In the case 
of doctors, for example, the practice of charging high fees to rich 
people depends ultimately on enough members of the profession^ j 
accepting this as a convention. In other cases, there may be legal 
sanction for price discrimination— as with the sale of electricity at 
different prices for different purposes. In this ca.sr, the customer will 
be liable* to penalties if he tries to save money by taking clcclricily at 
one price for one purpose and using it for another. 


10. The 
analysis of 
price 
discrimi* 
nation 


\Vc have now seen the conditions in which price discrimination is 
possible. When will it be profitable? This question can be answered 
by applying the ordinary theory of the firm to a case where there arc 
tw'o or more) markets instead of one. I'his complicates the analysis 
but docs not affect its fundamentals. We can still base our theorising 
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on the assumption that the monopolist seeks maximum profits and 
therefore fixes his output so as to equate marginal revenue with 
marginal cost. Now, however, the firm has two separate markoLs, so 
that marginal revenue and marginal cost must be looked at simul¬ 
taneously in both of them. We shall assume that there are large 
numbers of buyers in each market so that there is perfect competition 
between buyers within each of them. We shall also assume that buyers 
in the one market arc unable to trade profitably by selling the 
commodity to buyers in the other. 

On the sclleis’ side, we assume initially that the monopolist is a 
monopolist in both markets. This means that his average revenue 
curve will slope downwards in each market. We also assume that 
price discrimination is physically possible. It will be profitable only if 
elasticity of demand in the one market is different from elasticity of 
demand in the other. In general, it will pay a monopolist to discrimi¬ 
nate between two markets only if elasticity of demand is different in 
each market, though there may be exceptions even to this rule. Let us 
examine the two possible cases. 


10.1 Elasticity 
of demand the 
same in each 
market 


Ut us assume that elasticity of demand in each market is the same 
at each price as elasucity of demand in the other. This means that 
the average revenue curves in the two markets both slope downwards, 
each changing its elasticity at the same rate. The fact that the two 
markets are unable to communicate with each other then does not 
matter. Demand in each is of the same quality and price discrimina¬ 
tion wi I not pay. The monopolist will treat the two markets as one 
He will add together horizontally the two average revenue curves 
and the two marginal revenue curves and his profit-maximising price 

wi 1 be where marpnal cost equals marginal revenue. He will then 
Sell all output at this price. 


10.2 Elasticity 
of demand 
different in each 
market 


If the ela,uc.tics of demand in die hvo markets at all the relevan 
pnets arc different, the monopolist may be able to profit from prio 

nomT^'Td profid h, 

normally Will discriminate. It is possible of course thartk- 

o^list rnay be legally forbidden to pursue a policy of price discri^ 

™™ r .ts-rz tzz 
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rl«jsiicit\ of demand the same in both markets at the single monopoly 
price?’ If elasticits is tlic same in each market at that pricc> the 
monopolist will not discriminate, even though the elasticities may 
be diflerenl at all othrr prices. For if elasticity at ilie single monopoly 
price is the same in each market, marginal revenue will also be the 
same. Ihis follows from the Ibrmula Marginal Revenue^Average 

Revenue ^ . where c is point elasticity of demand. If average 

resenue single monopoly price) is the same in each market and 
clasticitN of demand is also the same, then it follows immediately 
from the formula that marginal revenue in each market will be the 
same. This means Uiat if a marginal quantity of output is transferred 
from one market to the other, there will be no gain in total revenue. 
What is gained in the one market will be lost in the other; there is no 
motive for discrimination here. 

Let us now assume that at the single monopoly price the elasticity 
of demand is different in each market. Even now, discrimination 
may not pay, as can be sc*en from Fig. 8.8. In Fig. 8.8a for Market i 
marginal cost equals marginal revenue at the output of OA/p and 
die monopolist will maximise profit if he charges the price OP and 
sells the quantity OA/j. However, in Market 2 in Fig. 8.8b there is 
no output at w hich marginal revenue equals marginal cost. The only 
price at which jnvquantity ofthe good can be sold is less than marginal 
cost. It will therefore pay the monopolist to sell only in Market i, 

y 
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where he will sell the quantity OA/j at the price OP. This will 
maximise his profits. 

However, if at all prices, including the single monopoly price, * 
elasticity of demand is different and it is profitable to sell in both 
markets, price discrimination will pay. If the elasticity of demand is 
lower in one market (Market A) the price there will be raised even 
above the single monopoly price for the two markets together. Since 
demand in Market A is relatively inelastic, it is relatively insensitive 




The analysts of pnce dtscnminat^oo 207 


to price changes and a rise in price will not cause much fall in demand. 
Similarly, If elasticity of demand is greater in the other market 
(Market B) demand will there be more responsive to price reductions. 
It will therefore pay to lower the price of die good in Market B below 
the single monopoly price. For, since elasticity of demand is lower in 
Market A, an increase in price and a decrease in sales will decrease 
revenue only a little. In Market B. elasticity of demand is higher ai^ 
a reduction in price will add more to revenue than it does to cost. It 
will pay the monopolist who is charging the single monopoly price to 
transfer goods from Market A with the inelastic demand to Market B 
r with the clastic demand. The loss of revenue from reducing sales by 

one (marginal) unit in Market A, which has inelastic demand will 
be smaller than the gain in revenue from expanding sales by one 
(marginal) unit in the Market B, which has clastic demand. Prices 
will consequently rise in Market A while they fall in Market B. This 
follows from the formula cited above. When average revenue is given. 
marginal revenue will be greater die greater is cla^icity ordcmancl. 
So where average revenue (single monopoly price) is exactly the 
same in each market, marginal revenue wil^, be greater where 
elasticity is greater (Market B) and \nce vet^THow long will it be 
*■ worth while continuing this process of transferring units of the good 

from the market with the low elasticity of demand to the one with 
the high elasticity? Let us analyse diis problem in two stages. 


(a) Oulpul Let us first assume that the monopolist has a given output already 

alrtady produced and merely wants to distribute it in the most profitable 

produetd way between die two markets. Let us consider a situation where the 

elasticides of demand in the two markets arc different and where 
marginal revenues in the two markets are therefore different also, 
but where the monopolist b egins by distributing his output between 
the two markets in such a w^that the single monopoly price obtains 
in each. In order to maximise profit, th«f monopolist will restrict his 
sales m the market with the less elasdc demand (Market A), and 
«pand It in the market with the more elasdc demand (Market B). 
He will do this because he is adding more to his revenue in Market B 
dian he IS taking away from his revenue in Market A. Since to begin 
with pnee (single monopoly price) is the same in each market, so 
^ margin^ revenue is greater in Market B than in Market A. This 

follows from the formula given above. 

Thcdiscnminadng monopolist will therefore move up the marginal 
revenue curve in Market A (by restriedng sales and raising price) 
and down the marginal revenue curve in Market B (by expanding 
sales and lowering price) undl the marginal revenues in each market 
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(b) Variahlt 

output 



arc equal. Once marginal revenue in the two markets is (xjual, lie 
will ^top switching sales from one market to the other. He will gain 
nothing in switching a marginal unit of output and will actually lose 
if he continues tlie process because marginal revenue in the market 
with low elasticity of demand will eventually become less than 
marginal revenue in the other. 

It should be noted that in this equilbhum position price will be 
dificrent in the two markets. Elasticity of demand will difTer also. It 
follows from our formula that if marginal revenue in each market is 
to be die same but price is to be different, elasticity of demand will 
also differ. Price will be higher in the market with the less-clastic 
demand and vice versa. \Vc therefore see that if the output to be 
distributed between his two markets is 5 xed in amount, it will be 
most profitable for a discriminating monopolist to divide it between 
the markets in such a way that the two (or more) marginal revenues 
are equal when the whole output is just being disposed of in one 
market or the other(s). Only when the marginal revenues in two 
markets arc equal will it become unprofitable to shift output from 
one market to the other. It will be realised that since the output is 
supposed to have been produced already, cost is irrelevant. All cost 
is ‘sunk' cost. What is relevant is opportunity cost—the sacrifice of 
profit if output is sold at a lower price in one market than could have 
been obtained in the other. For example, if price is i op in one market 
and 6p in the other the opportunity cost of selling a unit at 6p is the 
I op which could have been earned in the other market. 


Let us now assume that total output is not already available and 
fixed in this way but has not yet been produced. Once again, marginal 
revenues in the two markets must be equal if profits are to be maxi¬ 
mised. But it is essential now not only ijiat marginal revenue should 
be the same in each market, but that this marginal revenue should 
also be equal to the marginal cost of producing the w'holc output. ' 
This is the condition of equilibrium in discriminating monopoly. 
The position may be shown in a rather complicated diagram. 
Fig. 8.9. 

Figure 8.9 refers to a producer selling in two different markets. For 
simplicity, we a.s5umc that he is a monopolist only in one market and ^ 
that the other is perfectly competitive. In Market H, the home market, 
the producer is a monopolist and the elasticity of demand for his 
product is not very gr< at. His light-brown average revenue curve 
yl/?n slopes downwards. So does the dashed marginal revenue curve 
In the world market, lt\ there is perfect competition, and 
elasticity of demand for the product is infinite. The dark-brown 


The analysis ol price discfimmahon 209 


average revenue curve ® horizontal straight line and coincides 

with the marginal revenue curve for the world market 

In Fig. 8.9, the marginal cost curve for the monopolist is the dashed 
curve MC. In order to discover how much output it is worth prcjji^cing 
altogether, the monopolist must find where this marginal cost curve 
intersects the combined marginal revenue curve ARTD. Once the 



size of total output has been determined, the shares to go to each 
market can be decided by allocating the output in such a way that 
marginal revenues are equal in each market. In Fig. 8.9 the combined 
marginal revenue curve ARTD is a composite curve. On this curve, 
marginal revenue in the world market is added sideways to maiginal 
revenue at home. The intersection of the monopolist’s maipnal cost 
curve with the combined marginal revenue curve (at T) gives a 
total output of OM as that which maximises profits. 

Thb output OM must now be shared between the two markets. It 
is clear from Fig. 8.9 that theonly way in which the marginal revenues 
in each market can be equal to each other and to marginal cost (M T) 
is for OZ, to be sold in the home market at a price of OP^ and a 
marginal revenue of RL. This leaves LM to be sold in the world 
market at a price of OP^ and with a marginal revenue {MT) equal 
to OP^. b also the same as RL. Price b thus higher (OP„) in the 

competitive world market 
The monopolist’s toul profits are represented by the grey 

area These profi^re at a maximum and arc contributed to 

by bo^ markets. 

/^^'Xhen both markets arc monopoIisUc, it is still possible to show 
what the monoHist’s price and output will be in Fig. 8.10. Figures 
a iOi and 8.10b show the average and marginal revenue curves of 
Ais fi^ for two separate markets (Markets 1 and 2). These markets 
have different clasucities of demand at each price. In Fig. 8.10c the 
profit m^mising output b shown to be determined by the inter- 
secuon of the d^ black marginal cost curve for the monopolist’s 
whole output (MC), with the dashed brown curve showi^ the 
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Fig« 8.10 a b 
c 


<*oml>in(“d revenue earned from tlie two markets CAfR). The curve 
( MR is obtained by adding the curves SfR^ and MR^ together 
sideways. In this equilibrium situation, output is OM and marginal 
revenue is OL = AIR. This output of OAf has to be distributed between 
the two ntarkels in such a way that marginal revenue in each is OL. 
This means that OAl^ must be sold in Market i. With sales at that 



levcK marginal revenue in Market i is OL. Price is OP,. Similarly, 
O.V/j must be sold in Market 2, at a price of OP^. Marginal revenue 
^ here is OL. The monopolist's profit is shown b> the grey area ADRH 
in Fig. 8. IOC and is at a maximunv^his same solution in terms of 
marginal and average revenues ana costs could, of course, be show n 
by combining Figs. 8.ioa. S.iob and 8.ioc in a single diagram, but 
it would be somewhat complicated. 

Wc have seen that if a discriminating monopolist is to be in 
equilibrium, three conditions have to be fulfilled. First, it must be 
profitable for him to sell output in more than one market. Second, 
marginal revenue in both {or all) markets must be the same. Third, 
these marginal revenues must also equal the marginal cost of 
producing the monopolist's aggregate output. Wc have looked at 
these three conditions separately but it is important to remember that 
they have to hold simultaneously. In other words, = = A/C 

is nothing more than an application, for situations where price 
discrimination is worthwhile, of the general principle. It applies the 
rule that: ‘in equilibrium marginal revenue equals marginal cost' to 
the special case w here discrimination between different parts of the 
market is possible. 
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In our analysis of imperfect competition, we have so far concerned 
ourselves with the problems ofhrms run by individual monopolists, 
producing products which do not compete closely with any other 
goods. We have seen that in such firms the extent of monojKtly power 
will be indicated by the shape of the average revenue citcvc. However, 
we have assumed that the position and shape of the monopolist's 
average revenue curve is given. We have not needed to say anyiliing 
more about the way in which it will be determined, apart from 
emphasising that it depends ultimately on the nature of consumers’ 
tastes and on the number and significance of rival goods competing 
indirectly for consumers’ incomes. There is no direct competition for 
a monopolist. 

In the real world, imperfect competition does not usually mean 
that there is only one producer with no closely related goods com¬ 
peting with his own, as we imply when we talk of a monopolist. The 
great majority of imperfectly-competitive firms sell goods which arc 
very similar to those made by their rivals. It follows that these firms 
arc always very interested in the way in which the actions of their 
rivals affect their own profits. This kind of situation is dealt with in 
economic theory by the analysis of what is called monopolistk comptti- 
lion. One is concerned with large^group tquilibrium where there is keen, 

though not perfect, competition between many firms making 
similar products. , 

The concept of monopolistic competition was introduced into 
economic analysis by Professor E. H. Chamberlin.* In monopolistic 
compctiuon, it is reasonable to suppose that the shape of the firm’s 
average revenue curve will be determined not only by the tastes of 
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consumcn, but alsu bs the pricing, output and product decisions of 
rival producers. The problems ot monopolisiit competition arc there* 
fore more complicated than those of perfect competition. In perfect 
competition there is only one. ho mogeneous com modity. In mon* 
opolistic competition there is diircrcntiaiion of pn 


uc 


, Product differentiation is an important concept in modem economic 
thcor\ and wc must explain it. Where products arc differentiated, 
ihev are not homogeneous, as in perfect competition; neither are 
thev remote substitutes, as in monopoly. The emphasis is on the 
word 'differentiated', The products of a monopoUstically-compctitive 
group of firms arc not so different that consumers regard them as 
quite separate products. Neither are they so similar that customers . 
can remain indifferent about which particular firm's product they 
buy. Differences are big enough to make consumers prefer the product 
of one manufacturer in the group to those of another, but they arc 
small enough to allow (he consumers to regard the total group of 
competing products as quite separate from all other products of all 
other firms or groups of lirms^ 

A good example is brcakf&t cereals. In the igGos. one US cereal 
producer advertised his cereal as: Just a little bit better than any 
other cereal happens to be'. This is an excellent example of product 
differentiation through advertising. The pnxiuct is clearly identified 
as a breakfast cereal but it is identified as one which is just sufficiently 
better than its competitors to be the one to buy. While advertising of 
this kind is designed to make sure that each breakfast cereal is 
differentiated' from the others, the whole group of breakfast cereals 
is deliberately distinguished from other foods. Otherwise, the adver* 
lising of the monopolisiically-competilivc group would actually be 
creating competition for itself. Advertising represents each product 
as being different enough from the others in the group to be the one 
to buy; but similar enough to be a member of the ‘brcakfast-cercal 
group', not another group. 

In the UKv good examples of monopolistic competition are perhaps 
some parts of the textile* clothing, food, electronics, and engineering 
industries, which make consumer goods. With intermediate and 
capital goods, product differentiation will not be so common and 
will usually depend on the phv'sical characteristics of the various 
products. With consumer goods, ‘branding*, selling in attractive 
packets and wrappers and the use of trademarks and tradenames are 
the most usual methods by which products arc differentiated. This 
can be done even if physically they arc identical, or almost so. \Nith 
detergents, for example, during the 195^ there 
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were attempts to design packets which were the same size as those of 
their rivals, but which looked bigger. In addition, hrm.s will make 
small improvements in or additions to tlic physical characteristics 
of the product to persuade consumers that it is rather superior to 
other, similar products. 

/To analyse monopolistic competition, we must discuss the market 
s^jualion where an imperfectly-competitive producer meets keen 
competition from a lai^e number of close rivals, even though none 
of them produces products which are identical with his own. 'Product 
differ entiatio n’ is a key element in the competitive situation. The 
analysis of monopoly gisen so far docs not apply to this kind of 
situation. The average revenue cur\'c of a firm in monopolistic 
competition must be considerably influenced by the price, output 
and product policies of nval flfifis. 


Assumpiions 
about costs 


Apart from this, the cost curve poses a problem too. In monopoly, 
we could assume that the firm’s cost curve was given, since we were 
studying only one firm. In monopolistic competition, since many 
rival firms are producing rather similar products, they will all be 
using rather similar factors of production. The firms’ cost curves 
must be somewhat related to each other. For example, an increased 
demand for factors of producUon because the number of firms in the 
monopolistic group increases, may well raise the prices of these 
factors to other firms in the group. The idea of independent cost 
curves, even if it seems acceptable under monopoly, can never be 
completely satisfactory in monopolisUc competition. In order to 
simplify the analysis, we shall assume in this book that all firms in 

the same ‘group’ of monopolistically-competitivtfirms have identical 
cost curves and that these curves remain at exactly the same level 
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(hat a large number of differentiated* goods compote quite keenly 
with each other, and this seems to suggest that the idea of a single 
monopolist is untypical However, there must be some situations 
where the idea ol tlassicar monopoly is useful. Let us sec what these 
are, 

I he idea of monopoly as wc discussed in Chapter 8 is quite appro¬ 
priate where there are several firms f|ct us call them A, B and C) 
whose producLs arc not at all closely related-whose products arc 
oni\ vcr\ bad substitutes for each other. In such a situation there is 
no close competition between the producers. It is therefore perfectly 
legitimate to regard the average revenue curve of each firm as 
independent and given. Each of these average revenue curves will be 
downward-sloping. Its shape will depend on the tastes of consumers 
and on the reaction of all other producers in the economv, whatever 
their products, when the monopolist changes its price. It is the 
reactions all other producers taken together which guides the action 
of the simple monopolist. 

It is obvious that, in this particular case, where there are no close 
substitutes lor the monopolist's product, he will need only to consider 
the large range of very distant competitors, including other mon¬ 
opolists. So far as A is concerned, the other monopolists, B and C, arc 
no more serious rivals than other, even perfectly competitive, 
producers, Since his competitors arc so distant and so many in 
number, it is both impossible and unnrccs.sary for the monopolist to 
isolate the influence of any one of them and treat it separately. He 
can regard the shape of his average revenue curve as entirely deter¬ 
mined by consumer demand and will not find it worthwhile to probe 
into the way in which the actions of other firms determine its |K)sition 
and shape. 

What happens, then, if a monopolist in such a situation makes 
monopoly profits? Since all other goods are only vrry distant com¬ 
petitors of his own, it is not very likely that Urge earnings on the 
part of any one monopolist will cause his rivals to change their 
policies. There is very little reason to suppose that they w ill alter (heir 
own prices, outputs or products merely because he happens to be 
earning high profits. By definition, they do not produce the same 
product, nor even close substitutes, riie monopolist’s profit.s arc 
therefore safe. He can justifiably lcx>k upon his average revenue curve 
as unaffected by the actions of his rivals. He has no reason to think 
that thev will compete away his monopoly profits, provided there is no 
possibility of breaking his monopoly. This is why monopolists do 
worry about the potential eompetition of possible new entrants, as vve 
saw in Chapter 8. 
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In a case like this, (he idea of a single monopolist is realistic. It is iwl 
realistic when the firm faces a large number of rivals, each producing 
a vcr>- close substitute for his own product. It is then impossible to 
analyse the situation realistically if one looks at individual producers 
in isolation. As in perfect competition, one is forced to concern 
oneselfnot only with the firm but also with the industry. The problems 
of the group of closely-competitive rivals —the monopolistic ‘group', 
as we shall call it—must now be faced. This is much more relevant in 
practice tlian the idea of an independent monopolist. In the real 
world, one does often find situations where there is competition 
between a number of producers, each making something a little 
different from each of the others. Where there is a range of competing 
(differentiated) substitutes of this kind, elasticity ofdemand for each 
individual product will be much greater than in ‘classical' monopoly, 
where competition is with more remote rivals. The actions of com¬ 
petitors will have significant effects on one's own firm and the analysis 
needed will be different. 


4. Group 
equilibrium 


4.1 Relations 
between groups 


We begin our discussion of monopolistic competition by considering 
the nature of competition in the monopolistic ‘group’ or ‘industry ’. 
When one has imperfect competition between a group of producers 
all making similar products, it turns out that the limits of die industrv 
are not so easy to define as they were under perfect compeiiiion. There 
is some degree of competition between monopolistic groups of firms. 
Since the characteristic feature of monopolistic competition is product 
differentiation, the simplicity of perfect competition disappears. 
There is no longer a clear dividing line between an industrv' making 
homogeneous products and the rest of the economy. In monopolistic 
competition, there are bound to be many cases where firms could be 
legitimately classified as belonging to two or more industries. 

The assumption used in Professor Chamberlin’s theory of the 
monopolisticallycompeUlive group is that one can nevertheless 
discover situaUons where a number of firms arc making verv similar 
products, all compering with each other. Beyond this group of firms 
there is a large ‘gap’ in the chain of substitutes, so that one can 
rc^onably regard the closely-competitive producers as forming an 
industry or ‘group’ of monopolistic competitors. For example, let 
us assume that each clothing and each textile firm produces onlv one 
product (which is of course untrue). It is thed reasonable to regard 
the products of the various clothing firms as competing vcr>’ closely 
with each other, but it would not be sensible to think that there was 
equally close competition between clothing firms and, say, firm.s 
making furnishing fabrics or man-madc-fibrc used as tyre-cord for 
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automobile t\rcs. While furnishing (abric and clothing arc vcr^■ 
similar technically, thc> arc not regarded by consumers as closclv 
conipctiti\c goods. So lar as consumers arc concerned, competition 
between clothing, on the one hand, and the products of the textile 
groups . furnishing fabric, carpets, etc., on the other, is not much 
greater than competition between clothing and cinemas, auto¬ 
mobiles, house's and so on. 

Each firm in the monopolistic group’ making up die clothing 
industry has a downward-sloping average resenuc curse. Tliis is 
first because clothes will not be identical, as they would be if there 
were perfect competition. Second, it is because there will presumably 
not be quite as many firms in the industry ’ as there would be if 
competition were perfect. The shape of each firm’s average revenue 
curse will now be determined not only by the competition of distant 
rivals in other industries’, about whose actions the individual firm 
nerd not worry. It will also be determined by the actions of the very 
close rivals within the same monopolistic ‘group’, whose actions will 
need to be carefully watched. 

In monopolistic competition, the firm earning monopolv profits 
has to be very alert if it is to safeguard them. If one firm is making 
large monopolistic profits by producing a popular new product, there 
will clearly be a temptation for other firms in the same group to 
manufacture prcxlucts which are similar to the products of the 
successful firm, but not so similar that they cannot be ‘differentiated' 
in sales campaigns. The more directly other firms can compete with 
the firm making large profits, the more money they will be able to 
earn for themselves. Since all firms in the group arc making similar 
producLs, they will all be in a position, should they w ish to do so, to 
compete away part of the profits of the innovator by making their 
products more similar to his. 

It is therefore reasonable to assume that all products made by a 
group of monopolistic competitors can, if necessary, be made more i 
like each other, even though they will not be made identical. One 
can also assume that any very profitable product made by one member 
of the group will soon be made by many olliers, though witlt slight 
variations in dc'sign. If the products of the group are. say, motor cars 
and.onc firm starts to make a fortune by introducing a new kind of 
engine, other firms will follow. This means that in monopolistic 
competition large profits earned by individual firms will be competed 
away in the long run. Since the products made by firms in the group 
cannot be identical, it is unlikely that abnormal profits will be 
eliminated completely. The fact that these products arc very similar, 
in conjunction with our ‘heroic’ assumption of identical cost curs’cs. 
m< ans that high profits earned by one firm are bound to be eaten 
into. I fa// existing firms arc making large profits, then, unless the 
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industry is protected by restrictions on entr\% new linns will be able 
^ 10 enter the group and compete aNvay these profits by producing vet 

more rather similar products. 

The conclusion to be drawn from this analysis is thus that, in the 
short run, when there is monopolistic competition in an industry but 
the number of firms is fixed, they can all cam abnormal profits or 
losses. In tlic long run* however, the position will be similar to the 
long-run position in a pcrfectly-competitive industry. Large profits 
will be competed away. The result will be that in monopolistic 
competition the long-run equilibrium position will be one where the 
profits of the firms in the industry represent a ‘normaT frequcncs 
distribution of profits. Or. perhaps, the general level of profits will 
be slightly 'above-normaL because there is some successful innovation. 
Different firms will earn different profits, these being larger the more 
profitable the firm's own product currently is. 


4.2 The 
equilibrium 
situation. 


Fig. 9.1 a f b 


J'hf process by which the short- and long-run equilibrium position is 
reached by a firm in monopolisuc competition is shown in Fig. g.i. 
Wc assume that the average and marginal cost curvxs for its own 
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parUcular product {SAC and SMC) remain the same in both the 
short and long run. So do those of all other firms. In the short run 
(Fig. 9.1a), the firm finds that marginal revenue equals marginal 
wst at the output OM and is able to cam abnormal profits of PR^T^. 
The firm is in short-run equilibrium. It is able to make abnormal 
profits bemuse not enough closely-compcdtive substitutes are being 
sold by other firms to compete th ese p rofits awa)i. . 

In the long run (Fig. 9-ib), at that level of output where marginal 
«st equab marpnal revenue [OM,), the average revenue curve has 
become tangential to the average cost curve and the firm is now 
eaiming only ‘normal’ profits. Competitors (both old and new) arc 
producing similar products, and the firm’s abnormal short-run 
profits have been competed away. This situaUon is similar to that of 
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Fig* 9*2 a b 


long-run equilibrium in perfect competition. The main difference U 
that whereas in perfect competition the average revenue curve of the 
firm is a horizontal straight line, in monopolLstic competition it 
slopes do\N nu ards. 11 follows that, so long as its average cost curve b 
U-shaped, the long-run equilibrium of a firm producing in monopol¬ 
istic competiljon must occur at a smaller output than in perfect 
competition. 

It is impossible for a downward-sloping average revenue curve to 
be tangential to a given U-shaped average cost curve except to the 
left of the position where a horizontal average revenue curve would 
be tangential to it. This means that, in long-run equilibrium in 
monopolistic competition, output must always be smaller than at 
the 'optimum' perfectly competitive output. However, one has to be 
careful in drawing any conclusion about the efficiency of the firm 
from this. For example, consumer satisfactions derived from being 
able to buy ‘differentiated’ rather than homogeneous products have 
to be considered. 

It is clearly desirable that we should separate those features of 
Fig. 9-1 which arc of purely geometrical significance from those 
which arc economically important. First, it should be noted that the 
onl\ reason why the average revenue curve is a straight line is that 
this simplifies the diagram. The equilibrium conditions would hold 
equally if it were a true curve. Second, it is important to note that, 
again for the sake of simplicity, the long-run average curve has been 
drawn parallel to the short-run one. This again will not necessarily 
happen in practice. 

It is arguable that the average revenue curve of a firm producing 
in monopolistic competition will be more elastic in the long run than 
in the short run, as in Fig. 9.2. The firm shown in Figs. 9.2a and 9.2b 
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has a short-run average revenue curve ( 5 / 1 /?) which is rather less 
clastic than its long-run average revenue curve (LAR). The case for 
thinking that the long-run average revenue curve in a monopolisti- 
call>-competitive firm will be more elastic than the short run one is 
that, as we have seen, the products made by a monopolistic group or 
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industry will tend to become more similar as lime goes on. Everyone 
will be looking for what is currentls the most profitable type of 
article, and all will be tr\ ing to make it. Similarly, if new producers 
enter the industry, this is likely to mean thai instead of. say, a hundred 
similar types of clothing being produced, there will now be. sa>. one 
hundred and fifty. Each of the garments is likely to be more similar 
to each of the others than it was previously. The more closely* 
competitive substitutes there arc in the 'group', the more elastic the 
demand for the product of any one firm in the group will be. 

It can therefore be seen that since monopolistic competition 
implies considerable competition between many firms producing 
slightly diflferent goods, it is really more like perfect competition 
than monopoly. For practical purpo.scs this is impiortant. To use 
perfect competition, in economic theory, as anything more than an 
artificial case is unrealistic, since it is unreasonable to think that 
many firms in a real-world industry make homogeneous products, 
or that abnormal profits, are completely eliminated. Since there is 
undoubtedly a certain degree of imperfection of competition through¬ 
out all industry, monopolistic competition may well often be found 
in practice. So long as there are no institutional or technical restric¬ 
tions on entry into an industry, and so long as most of the firms in it 
produce goods similar to those of the firms already there, every 
producer must always be prepared to meet the competition of 
similar products made by rivals. There will then be monopolistic 
competition. Where it occurs one can assume that abnormal profits 
will usually be competed away fairly quickly, perhaps to be recreated 
by innovation in products or processes. 


As we have seen, the characteristic feature of monopolistic com¬ 
petition is that products are differentiated. Everyone tries to make a 
product which is just a little different from everyone elsc’s in his own 
‘group’. This inevitably means that producers do their best to ensure 
that their own products are different {and ifpo.ssible superior) in 
some way or other from those of their rivak. This is how abnormal 
profits are competed away. In some cases, it may be possible to alter 
the physical nature of the product. Whether or not this can be done, 
it is usually worth trying to persuade customers that one's own 
product is different from the others—even though it may be 
physically identical. We must therefore discuss the problems that 
arise when uliing costs arc incurred. They may take the form of 
advertising expenditure, or of other types of sales promotion, like 
undertaking door-to-door selling, or sending out sales leaflets or 
to ens offering ‘5p off’, and so on. We shall concentrate here on 
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adxcrii'.int;. In monopolisiic competition, this is oltcn undertaken 
\vith consumer goods to persuade customers that one product is 
prclerablc to another It is undoubtedly true that the producers of 
many goods, toothpaste or cigarettes for example, spend a good deal 
of lime and energy trying to convince consumers that their own 
brand is belter than the others. 

We have already implied that a producer who is working in 
(ondiiions of monopolisiic competition has to make two important 
dccision.s. Hrst, he has to decide how much ofhis product to produce 
and at w hat price to sell it. This is a decision common to all producers, 
whatever sort of market they arc producing in. Second, he has to 
decide w hether to produce one good willi one set of physical charac¬ 
teristics or another with a slightly different set. For example, a man¬ 
made fibre producer might have to decide whether to make his 
brand of yarn dull or shiny. This son of decision is important onlv in 
monopolistic competition (and oligopoly to which we turn later). In 
perfect competition, all the products of the industry are identical. 
In monopoly, there are no closely-competing products at all. The 
design of the monop>olisi's good is not so cnjcial, and advertising will 
be needed more to remind consumers that the product exists than to 
call attention to its competitive features. Only in monopolistic com¬ 
petition will changes in design and in advertising be a major 
competitive factor. 

I f the product is an intermediate good or capital good sold to other 
firms, changes in design are likely to be more important than changes 
in advertising- With consumer goods, the producer in monopolistic 
competition too will have to decide whether or not to spend money 
on changing his product. He will also have to decide what to spend 
on advertising to persuade people to buy his products rather than 
others. How much money will he decide to spend ? This problem is 
unimportant for the producer in perfect competition or for the 
monopolist. Since there arc no close substitutes for his product, the 
monopolist need not worry very much whether he can convince 
people that his good is different from other goods. Everyone knows 
that it is. He may or may not decide to advertise, but he will not be 
'differentiating' his product when he does. 

On the other hand, advertisement of this kind is quite incompatible 
with perfect competition. Since in perfect competition all producers 
arc making identical goods it is not usual to try to persuade consumers 
that one firm’s product is different from another’s. If this were done 
and consumers did become convinced that, say, Williams's wheat 
was better than Jones’s, even though they were homogeneous, that 
would immediately destroy perfect competition. Of course, there 
can be advertising of a kind in perfect competition. There can be 
advertising undertaken by all producers together—by the whole 
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5.2 Promotional 
advertising 


jndustiV—to persuade consumers lo take that industry s product 
instead of those of other industries. There is what we may call 
'promotional’ advertising. The e.xhortalion to ‘cat more fruit' or 
‘drink more milk’ and the advice that ‘there is no substitute for wool’ 
arc examples. But ‘competitive’ advertising within an industry is 
incompatible with perfect competition in that industry. 


It is now time to discuss the costs of advertising, or selling costs as 
economists usually call them, in a monopolistically-competitive 
group. There arc two kinds of advertisement. Fini, there is what we 
may again describe, now in monopolistic competition, as promotional 
advertising. For example, in the UK there has been advertising by 
the whole haymaking industry, intended to increase sales of hats in 
general, not those of any one particular producer. Promotional 
advertising of this kind may include the provision of a certain amount 
of information, intended only to tell consumers about the general 
class of products being promoted. What is more typical of mon¬ 
opolistic competition is the type of advertisement which does not 
primarily give information about a class of product, but tries to 
persuade the consumer to change his altitude to the good in question. 
This is competitive advertising. We all know what toothpaste is and 
what it does, but the various producers try to persuade us that their 
own brand is better than the rest. ‘Competitive’ advertising is often 
successful. It follows that if a producer can persuade people to buy 
his product, say, by producing appealing T.V. commercials, our 
assumption that the demand curve is an objective fact given by 
consumers’ tastes on the one hand and by the number and activity 
of rivals on the other, is no longer realistic. Where successful adver¬ 
tisement is undertaken, this demand curve is replaced by one which 
can be altered or shifted by the producer’s own efforts—if he is 
prepared to spend money and effort on advertising. 


We now discuss these two types of advertising in rather greater detail. 
Promotional advertising, insofar as it merely gives information, is not 
incompatible with the analysis we have used so far, Wc have assumed 
that there is perfect competition between buyers. This means that 
we have assumed that ail buyers arc in possession of all relevant 
mformauon about all the producu which arc available. This may 
well be the case in the capital-good markets and in. markets for other 
intermediate or finished products where the consumers are business¬ 
men with expert knowledge. It is less Ukely to be the case where an 
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5-j Comfutitne 
oduTlism^ 


6. The 
analysis of 
selling costs 


ordinary consumer is buying the finished product. Here, there is 
great scope for informative promotional advertising telling the con¬ 
sumer vs hat the product is. what it docs and how it does it. This type 
of advertising is cicarlv desirable since it makes possible a more 
rational choice between goods, of the kind we have continuallv 
assumed that consumch do make It also helps to increase the sales 
of all firms in the 'group . because it makes consumers more aware of 
the potentialities of the product made by the group'. Even where 
promotional advertising docs attempt to ‘sell’ the product, it does 
not attempt to increase the sales of one brand of that product 
relatively to those of another. 


Much advertising is not of this kind but of the second kind. It is not 
promotional advertising but ‘competitive’ advertising. The aim is 
to persuade consumers that X's product is better than all others in 
the group . Our analysis is not concerned with value judgments and 
it does not concern us whether these advertisements are strictly 
truthful or not. The important thing from our point of view is the 
effect of advertising, and we can realistically say that the funda¬ 
mental aim ofall 'competitive' advertising is to attract the consumer’s 
attention and to imprint the name of a particular product on his 
mind; the aim is to persuade the consumer to put his hand in his 
pocket and buy the product in question. Advertising of this kind can 
help to increase the sales of all firms in the ‘group’ if it brings the 
product of the whole ‘group to the notice of consumers. In this 
sense, even persuasive advertising can also be promotional. But the 
main aim is to increase the sales of one firm at the expense of others, 
and not to increase the sales of the 'group' as a whole. 


It follows (hat the aim of‘competitive' advertisement is to induce 

more of a particular firm's product- The producer 
who is deciding whether to advertise is making a decision of funda* 
mentally the same kind as when he decides what price to charge 
for his product or how large an output to produce. It is not vcr>' 
important to him whether his firm increases its prolit-s by changing 
the price and output o( its products: by altering their physical con¬ 
stitution; by spending money on advertising; or by other forms of 
sales promotion.^ These are all examples of maximisation decisions. 

'Ur not shon in detail ho>^ a tirm uill adapt the nature of its product dilTcrcn- 
lialc’ its product in order to maximise profits Vor a fuller aiulvsis of,this problerrii 
the reader should consult Chamherlin, op. fit., pp 94- y. 
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\Vc continue to concentrate on advertising decisions. In this case, 
a two-dimensional diagram is rather clumsy, but it does show the 
fundamental features of the problem from the point of view of the 
individual firm. In Fig. 9.3 sales of a given good, which wc call good 
X, are measured along the horizontal x-axis and its price up the 
vertical ^’-axis. Wc shall assume that the nature of good X is un¬ 
changed throughout the analysis. In practice, as we have seen, the 
main reason why advertising is undertaken is that it does change the 
nature of the good, so far as the consumer is concerned. This assump¬ 
tion is therefore not entirely realistic. However, provided that the 
physical make-up of the good is given and that its production cost 
curve is therefore unchanged by the alteration in its ph>sical make¬ 
up, the problem is not very important, though it is desirable to bear 
in mind what is being done. 



Output of good X 

In Fig. 9.3 the original situation is one where the firm is in equilib¬ 
rium. The average revenue curve for the firm’s product is the brown 
curve AR^. This is the basic average revenue curx'c belbre any 
advertisement is undertaken. Similarly, the dashed black curs e APC is 
the basic cost curve. It represents only average produclion costs, and is 
the cu^c which wc arc assuming to be identical for all firms in the 
‘group’. It includes no advertising costs. Wc assume throughout this 
analysis of selling costs that the firm’s objective is to cam maximum 
profiu. The initial equilibrium position in Fig. 9.3 is therefore where 

output is OM and price is £ 0 P. In this position, maximum profits 
arc being earned. 

If advertisement is now undertaken a new equilibrium position 
wdl be reached. Let us assume that £i 000 is spent on advertising 
The cost of advertising per unit of output will depend on the size of 
that output. Advertising cost per unit of output would be £i 000 
wiUi anoutput ofone unit, but would fall to £i at an output of 1 000 
units. This means that the black average cost curve which includes 
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the £i ooo spent on advertising .ICI,; gradually moves closer to 
the average production cost curse <APC' as output increases. 

However, the effect of spending the £i ooo on advertising is to 
increase demand .Xt e\ cry price, a larger quantity of the advertised 
product can be sold than before. The new (da.shed) average revenue 
curve . 1 /?, is therefore to the right of the original one. The equilibrium 
position of the firm will now be where output is OM,, price is 
and profits are again maximised. In the firm depicted in Fig. 9.3, 
this new equilibrium position will be where output is greater and 
price higher than in the original equilibrium. However, this need 
not happen. If the average production cost curve is downward- 
sloping. price may not rise and could even fall. The important 
question is not what happens to price or output but whether profits 
are larger in the new equilibrium than they were in the original one. 
This will depend on whether total revenue minus total production 
cost is increased by more than £1 ooo when the selling costs of 
£\ ooo arc incurred. If more than £1 ooo is added the advertising 
has proved worth while. If it is not, the move was unwise. 

If profits have risen because of advertising, this means that further 
advertising expenditure might increase them still more. The firm 
may then consider spending £-2 ooo on adsertisements instead of 
£i <x)o. The same analysis can be repeated. Will the second £ \ ooo 
spent on advertising lead to a further increase in profit? If the answer 
i.s yes, then spending the second £i ooo is worthwhile. Indeed, it 
will pay the firm to go on incrca.sing selling costs in this way so long 
as each increment of advertising expenditure adds more to revenue 
than to costs. Only when tlie additional revenue generated (net of 
production costs - equals the extra (marginal) amount spent in order 
to generate that net revenue, will profit be at the highest possible 
level. This would liappen in Fig. 9.3 with selling costs of ooo. 
The cost curv'c would tlicn be the grey curve /IC.Ij, and the (light- 
brown > average revenue curse AR^. Output would be OAf, and 
price ()I\. Besond this, it would be found that profits began to 
decline in response to any further expansion of advertising outlay. 
An extra pound added to selling costs would not yield an equal 
increase in revenue net of production costs. There is. therefore, for 
each firm producing in 'monopolistic competition’, a whole set of 
average revenue curves and average cost curves, each pair ofcurs'cs 
corresponding to a different level of selling costs. The producers 
problem is to decide which pair of curves represents the position 
where money profits arc maximised, and which is the point on this 
pair of curves where output should be fixed. 

It will be useful to consider more carefully the way in which, and 
the extent to which, the firm’s average revenue cunc is likely to be 
affected by advertising expenditure. It can be seen that, in drawing 
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Fig. wc have made two assumptions. First, wc have assumed iliai 
demand increases when advertising expenditure is increased. This is 
a reasonable assumption but it is not inevitably true. A bad poster or 
television commercial might alienate customers. However, we shall 
assume that advertising will never reduce demand. Fhe question is, 
by how much will demand increase? A small increase may not be 
worth the cost incurred in obtaining it; it is by no means axiomatic 
that increased selling costs are always wortliwhilc. 

The second assumption which wc have made is more dubious. 
While wc have assumed that the average revenue curves arc straight 
lines only for the sake of simplicity, we liave also assumed that the 
new average revenue curve is parallel to the old. Tliis is also an 
assumption made on grounds of convenience, but its implications 
need to be considered. It implies that elasticity of demand is lower 
at each price on the new curve than on the old one. This seems 
reasonable, though the difference may be bigger than in Fig. 9.3. 
If a producer's advertisements succeed in their intention Uicv will 
inevitably make people look upon his product as rather more different 
from other products than they originally did. The most reasonable 


result to expect from this will be for the elasticity of demand for his 
product to fall. Consumers will now regard his product as being more 
desirable, even if its price is rather higher than the prices of close 
substitutes, for they have been persuaded that his product is rather 
different from the others. They now believe that these other goods 
arc not nearly such good substitutes for it as they had hitherto 
supposed. It is therefore highly probable that the elasticity ordemand 
for the advertised product will decline. The extent to which it will 
decline is. of course, uncertain. In any ease the producer is likely to 
be less interested in his ability to reduce the elasticity of demand for 
his product than in his ability to raise its sales. Increases in sales 
caused by shifts of the whole demand curve are more likely to cause 
significant increases in profits. Changes in elasticity of demand arc 
likely to be of only secondary importance. 

The effects oradvertising on prices and output are equally uiicer- 
tai^ It IS possible that, by beginning an advertising campaign, the 
producer rnay be able to increase the sales ofhis product and yet not 
Wet m el^ucity of demand. This will mean that if he now lowero 
the pnee ofhis product he can increase output considerably, so long 
as his rost curve does not slope upwards loo steeply. On the other 
^ndif as seems more likely, elasticity ofdcmand falls sharply as the 

drol and be conjent with a reladvely small increase in sales. The Ls, 
probable result fora profit-maximising firm will be that the elasticity 

demand will increase at each price and that price and output will 
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both increase to some extent as a result of the advertising campaign, 

\\ 0 have so far assutned that advertising takes pi.ue in an industry 
alnadv producing under conditions of inonopolistie competition. 
It must be remembered, however, that monopolistic compeiiiion 
with product difTcremiation may well be the result and not the cause 
of advertising- There are endless possibilities, but two limiting cases 
are apparent. On the one hand, if there is a monopolv. iliis means 
that there are no firms pniducing closely competitive substitutes. In 
such circumstances, if the monopolist feels that lie is not earning 
enough profit, the only wav for him to increase his sales is to persuade 
consumer, that his product is a good substitute lor s<ime disiani 
rival's products. In other words, the monopolist will tr\ to increase 
l>oth the volume of demand and tlic elasticity of demand for his 
products at any price. At die same time, of course, he will break 
down his montipolv. On the other hand. if there is perfect competition 
in an industry so that all firms' products are homogetieous. an 
individual producer may try to persuade consumers that his product 
is not identical with those ofothrr firms. Here the aim is to lower the 
elasticity of demand for the product in (|uesti(ui. Between these 
limits there are endless possible situations and one lannot a priori 
anything very useful about them. 

One final point is interesting. In practice, advertising of the kind 
envisaged in this second limiting ease may have lieen rather wide¬ 
spread during tlir last seventy years. Prtxiuccrs in perfectly competi- 

t , in llu* early pari of the ivvcniieih ccnlur>, have 
become dissatisfied with their opportunities for earning increased 
profits. In perfect competition, increased pn)fiis can result onl) 
from an increase in the demand for the output of the whole perfectly- 
competitive industrv. An entrepreneur producing in perfect com¬ 
petition may well find it very attractive to increase his profits by 
prrMiading consumers that his particular product has some special 
characteristic which di^^tinguishes it from the general pnKluct sold 
bs his indusrn*. A case in point seems to be tea. During this centurs'. 
tea, which had hitherto been regarded as a number of homogeneous 
prodiH ts, has been packed in various diflTcrent packets. The intention 
has been to persuade consumers that, since the pac kets are different, 
so is the tea. I here is reason to think that other previously homo¬ 
geneous products have hern differentiated in the same vvay. Flour 
seems to be a further example. I fit is true that this kind of change has 
taken place, then it is reasonable to conclude that in practice the aim 
of much advertising since 1900 has been to redine the elasticity of 
demand for the product (from infinity to a finite lesel), as well as to 
shift the firm's average revenue curve bodily to the* right- 
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Ato’ similar products, a small increase in the price of our firm's 
product will therefore lead to a very large fall in its sales; demand is 
vcr>’ clastic if one firm alone increases its price. However, ifour firm 
cuts its price, the assumption is changed. ^Ve now a.ssumc that all the 
rivals will cut their prices to exactly the same extent. They will feel 
that while it may be unprofitable to cut prices, the danger that they 
will lose market share if they do not do so is too great for them to be 
able to allow our firm’s price cuts to go unmatched. The result is that 
beyond X the kinked average revenue curve slopes downwards very 
steeply. Since all firms are assumed to be charging the same price, 
any one of them gains extra business only to the extent that the sales 
of the whole oligopoly group can be expanded through price cutting 
at the expense of the rest of the goods and services in the economy. 
In some trades, such an oligopoly group might be able to expand its 
sales a good deal as price was cut. Over the last 30 years, for example, 
sales of new products like television sets have risen rapidly as their 
prices have fallen. However, unless the product is a new one where 
the market is currently ver>- small, it is more reasonable to assume 
that the lower portion of the kinked average revenue curv-e will be 
rather steep. 

We must say a word now about the shape of the light-brown 
marginal revenue curve which is associated with this kinked average 
revenue curve. This also is shown in Fig. 9.4. Again, it is a composite 
curve. The upper, left>hand part (/ 15 ) which slopes downwards fairly 
gently is the section of the marginal revenue curve associated with 
the shallow curve XX in Fig. 9.4. The second, right-hand part [CD] 
is the section of the curve which is marginal to the steep curve 
iri Fig. 9.4. The left-hand part of the marginal revenue cur\'e in 
Fig. 9.4 ends, at B and the right-hand part begins, at C, both im¬ 
mediately below the kink. There is a ‘gap’ or ‘hole’ ( 5 C) in the 
marginal revenue curve. A little reflection will show why this is. The 
curves which arc marginal to the sections YX and X^ of the kinked 
average revenue curve have very different slopes and positions At 
the level of the-output where there is the kink, the firm switches 
suddenly from .he cu„e which is mai^nal ,o the gently sloping line 
rx to the one which is marginal to the much steeper line A'^. Hence 


In fact, this kinked average revenue curve U likely to be found 

thm i 't’f" “ It is when business is bad 

^at a group of oligopolists will be reluctant to follow a price increase 

by one o their membeis. They will feel that by raising L priceru 

likely to lose market share, and profit as well, so th!t th^^y will be 
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well acl\ iscd to maintain their prices. It is in these circumstances, too. 
that they will feel compelled to follovs a price cut by one member of 
the ?roup- rhe> \%ill then feel that unless they follow the price cut 
ihe\ ihernsclves will lose market share, and that in the long run at 
least ihev will lasc profit as well. 


((} Riium 
amditums 


Fig- 9-5 


VN e may use the same kind of curv e to analyse what happens in boom 
conditions. I'he relevant 'kinked' average revenue curve (ABC) is 
the one shown in Fig. 9.5. Here we make the opposite assumption 
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from that made in Fig. 9.4. Wc assume that if one oligopolistic firm 
raises its price the othen will follow; if it lowers its price they will not. 
Since trade is good, they will feel no need to expand sales by cutting 
price, but will be prepared to take higher profits by collectively 
raising prices; unless, of course, profits arc already maximised. 

Once again, the average revenue curve is a composite one, as 
indeed is the marginal revenue curve. Fhis time, the left-hand part 
of the average revenue curve {AB) is steep while the right-hand part 
yBC) is flatter. The marginal revenue curve is again composed of the 
relevant parts (IF/V) and (Y^) of the marginal revenue curves that 
arc marginal to the two sections of the average revenue curve. Once 
again, the marginal revenue curve has a *gap’ (^VT) m it, again 
immediately below the kink. But, in Fig. 9.5, the right-hand |>art of 
the marginal revenue curve begins at which is higher than Xs 
where the left-hand part ended. 


(d) Equilibrium 
in a depressed 
market 


With these kinked curv'cs, wc can now go on to analyse oligopoly 
In Fig. 9.6, price has settled down at OP and the firm is current v 
selling the amount OM. Should it alter its price? As wc have seen, 
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this kind of average revenue cuat implies that there is a rather 
depressed market. If the firm cuts its price, its rivals will follow; if it 
raises its price, they will not. The marginal revenue cuac is the 
light-brown line, with a gap between point B and point C, vertically 
below point -V. If the grey mai^inal cost cu ac {.V/C) is then as shown, 
there will be no reason to alter price. The marginal cost cu ac passes 



through the ‘gap’ in the marginal revenue curve. Only if marginal 
cost rises far enough for the marginal cost curve to pass through the 
marginal revenue curve above B, will there be a case for raising 
price. Therefore, If the general level of costs in the Industry is rising, 
as so often happens in an inflationary world, in the end it will pay 
the oligopoUst to raise his price. Indeed, when he docs this it may 
well be that contrary to what the diagram suggests, the other oli* 
gopohsts will match the price Increase. The ‘kinked’ average revenue 
curve will then move upwards bodily to a new position, with the kink 
opposite the new, common price. At this new price level, there will 
again be no incentive for the individual oUgopolist to alter his own 
pnee. If he makes any price cut, his rivals will follow it; if he increases 
his pnee, they wiU refuse to follow. There is again a ‘kink’ in the 
ohgopohst s average revenue curve, but this is now opposite the nm' 
common price. Vertically below the kink, there will still be a ‘gap’ 
in the marginal revenue cuAe. ^ 


to r,.t ^ ‘ i" curve/»Ht far enough 

mav ha "'e '-“ve matched the price cut, 

j . ^ enough to leave substantial profits The 

danger is that nvals may react to the oligopolUfs price cut by cutting 
he r m™ pnccs even furdter. The best way to ioLre againlt thtl 

is IMy m be ™' "hy 'technological competiudn' 

fikely to be very keen m ohgopoly. Firms will strive to see that by 
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using ncu production methods and introducing new products their 
costs are low. their productivity high and their products attractive 
by comparison with those made by otiicr firms. If a price war docs * 
then break out. the firm that has concentrated on using technology 
to improve its position will be strong enough to come out well. 


Equilibrium 
in a himant 
nuirkfl 


Fig- 9-7 


The same kind of analysis can deal with the situation where the 
oligopoly average revenue curve is like that in Fig. 9.7. Here, the 
kink is in the opposite direction. \Vc have seen that this implies that 1 
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there arc very buoyant conditions in the market. Ifour firm raises its 
price, its rivals will follow; if it cuts price, they will not bother to 
change their own prices since business is already good. Yet, the 
tendancy may again be for price to be stable, though this is less 
certain now. Our firm may not want to be accused of earning 
‘c-Kccssivc’ profits either by its customers or by the Government. 
Nevertheless, if costs rise for all firms the tendancy to pass these 
incrca,sed costs on to customers will be greater than in the situation 
shown in Fig. 9.6. The restraining factors will be a reluctance to 
charge ‘high prices’ to consumers and the fact that the Government 
may well be trying to keep prices down by persuasion or exhortation. 

If the firm's costs fall, consumers may be given the benefit gf cost 
reductions, especially if the situation for our firm really is that 
implied by the right-band part of the average revenue curve. This 
suggests that rivals will not match any price cut. It is obviously a 
good lime for a firm with a cost advantage to risk making a price cut, t 
especially if it has spare capacity during a period when demand is 
strong. 

However, it is clear that we have to be more cautious in generalising 
about oligopoly pricing when the market is buoyant, than we did for 
a depression. Purely economic considerations make price changes 
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ij) Equilibrium 


(g) Condusions 


much more attractive than when trade is depressed, or relatively 
depressed. Figure g.y makes it clear why this is. While the grey 
marginal cost curve [MC) docs pass through the ‘gap’ in the marginal 
revenue curve, the marginal cost curve cuts both parts of the marginal 
revenue cur\'e. Profits are therefore increased whether prices are 
raised or lowered. The situation looks very unstable, and in purely 
economic terms it will pay the firm in Fig. 9.7 to join its competitors, 
increasing price far enough above OP to equate marginal revenue 
and cost at the lower output. It may be even more profitable to ‘go 
it alone’, cutting price to equate marginal revenue and cost at the 
higher output. (Since the marginal cost curve cuts two quite different 
marginal revenue curves, one cannot say in advance, for any parti¬ 
cular instance, whether profit will be maximised at the lower or the 
higher output where marginal cost equals marginal revenue.) 


To summarise, the purely economic analysis of oligopoly suggests 
that, except in very buoyant market conditions, prices will be stable. 


We may therefore conclude that if prices in oligopoly are currently 
satisfactory, then, unless there is a major change in costs, no price 
change will be made. If each producer continues to earn adequate 
profits, he may argue that to lower his price would be to start a 
price-war and to bring ruin. On the other hand, unless business is 
very buoyant, he may well feel that if he were to raise his price he 
would also lose. He is not sure how closely competitive with his own 
the rival products are, but will fear that they arc as competitive as 
the kinked average revenue curve for depressed conditions suggests. 
He is therefore not very keen to experiment with changes in price 
and output, in order to discover what the optimum price is. This type 
of experimentation may be suitable for a monopolist, who need not 
fear the reactions of his rivals. For the oligopolist, it may mean a 
catastrophic fall in sales if he raises his price and alienates consumers; 
or a serious price-war if he lowers price very far and provokes his rivals. 

The analysis has important implications. It suggests that oligo¬ 
polists producing differentiated gcK)ds may be content, unless trade 
IS very buoyant, to leave price and output exactly as they are for the 
s^e of a quiet life-provided profits arc reasonable. They may do 
this even if, because of the way the market has developed, different 
firms have come to be selling at different prices. 

This type of situation is not likely to occur in oligopoly without 
product differentiation since the individual producer must always 
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(h) A 'quiet li/e' 


(i) Are prices 
'sticky:'* 


().'i Conclusions 

(a) Duopoly 
with product 
differentiation 


iinmediaiclx (ollow any price cut by his rivals. Othcr^sisc hr would 

lose all custom. In oligopoly with product differentiation the idea 

that oligopolists want above all to avoid trouble seems an attracUve 

one. though we shall see that economists disagree over what actualh 

happens. The kinked demand curve certainly suggests that while 

occasional price wars may occur, prices will soon return to the old 

lesels once eversone sees that they are merely cutting each other’, 
throats. 

This notion is interesting because it throws doubt on our basic 
assumption of profit ma.ximisation. It could be that this picture of 
oligopoly with product differentiation gives a realistic picture of what 
happens m reality. Perhaps producers prefer a quiet life to the 
hazards of always seeking maximum profits in conditions where the 
results of any price change are uncertain. The real world entre- 
preneur, especially if he is an oligopolist, may be more anxious to 
avoid the perils of price wars than to earn maximum profits. 


In this book, we have largely ignored political and social influences 
on pricing. If there is more stability in reality than this analysis of 
oligopoly implies, it will be because governments or consumers put 
pressure on manufacturen to keep prices (and profits) down or 
because they prefer a quiet life'. 


Certainly, unless demand is high, economic analysis implies that 
prices will be sticky in oligopoly. Unless there arc considerable 
changes in cost conditions, there will be no incentive for the oligop¬ 
olist to alter his price. There has been a good deal of argument 
between economists over whether or not thb is a realistic explanation 
ofwhat happens. Some empirical work, particularly that by Professor 
Stigler of Chicago University, suggests that prices are much less 
sticky than this implies. However, in this book we arc dealing very 
much with a world where purely economic motives are follofccd. 
Professor Stigler's analysis is concerned with-the real world where 
political infiucnces come in too. 


What conclusions can we reach? In duopoly with product differen¬ 
tiation, consumers are likely to be attached more firmly to one product 
than another. The assumption that the two producers will share the 
market equally, which we could make for duopoly without product 
differentiation, no longer holds. W'e have seen, too, that the monojwly 
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solution is less probable, too, because we arc now dealing with two 
different products. However, there may be less danger of a price 
war in depressed conditions, since neither producer needs to respond 
quite so readily to a price cut by the other as where there was no 
product differentiation. 


(b) Oligopoly 
with product 
differentiation 


If there are three, four or five producers of differentiated goods, the 
kinked oligopoly demand curve remains a useful analytical tool. The 
monopoly solution becomes progressively less probable. The diffi¬ 
culties of forming a monopoly organbation, already considerable 
where there are more than two firms, is complicated by the fact that 
no two of them produce exactly the same product. As was noted 
earlier, each firm will have its own clientele and its own goodwill. 
On the other hand, there may be cut-throat competition, with a 
final solution analogous to that of monopolbtic competition. 


(c) Differences 
from oligopoly 
without product 
differentiation 


Fig. 9.8 


For example, Fig. 9.8a shows the equilibrium of a single firm earning 
normal profits in conditions of oligopoly without product differentia¬ 
tion. A price-war has forced price down to OP. At this price the firm 
can sell an output of OM and earn normal profits. Its average cost 




Output 


curve just touches the kink in its average revenue curve. Because the 
products are identical, the left-hand section of the average revenue 
curve IS horizonul. If it were to raise its price the firm would lose 
aU Its customers, assuming that its rivaU did nothing. If it were to 
lower its price it would go out ofbusiness in the long run. 

Figure 9.8b shows the position of a similar firm but thb time one 
p^uang in conditions of oligopoly with product differentiation. 
The equihbnum after a price war is again where the kink in the 
average revenue curve touches the average cost curve. The firm b 
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earning only normal profits, but is producing less than the optimum 
output. The price war has eliminated abnormal prohts but the final 
eejuilibrium is not like that associated with perfect competition. This 
is not surprising- Conditions are similar to those under monopolistic 
competition The average revenue curse is not horizontal at anv 
point In fact, since products are differentiated, firms with 'better' 
products can still cam small supernormal prohts in the short run at 
least, e\en in this situation. 

The fesv producers in oligopioly with product differentiation, 
though they could have agreed to band together to protect each 
other s profits, may deliberately decide to compete the general level 
of prices down, while each may hope that product differentiation 
will enable him to earn more than the others. Profits will then be 
smaller than they would have been with a monopoly agreement — 
unless one or more firms retire, or arc forced to retire, from the com¬ 
petitive struggle, when prices may be raised again. It is only too 
obvious tliat the best interests of all the oligopolists lie in making an 
agreement to ensure that there Is no price war. As we have seen, 
however, the problems which would arise in doing this arc oficn 
great, especially where monopoly agreements are frowned on by tlic 
law. In addition, now that products arc not identical each producer 
has an interest in keeping his own particular customers; he may find 
that a price other than the monopoly price enables him to do this. It 
is therefore likely that the final price will lie between the monopoly 
price and the cut-throat competition price. The actual price will 
depend on the conditions prevailing, and will differ from case to case. 


. A military 
lalogy 


Despite our conclusion (hat in oligopoly the equilibrium situation 
may well be one where firms do not maximise profits> wc have never- 
the less followed the methods of economic theory' in reaching U. 
However, it could be that oligopoly will turn out in the end to be 
best treated by a quite dilTcrent kind of analysis. This may be a 
mathematical one, perhaps 'game theory*. One interesting suggestion 
has been made by K. \V. Rothschild in the paper quoted at the end 
of this chapter. He there suggests that' one interesting aspect of 
oligopoly is the case with which wc use military' terminology when 
discussing it. We talk of price wars, sales campaigns, marketing 
strategics, industrial espionage, etc. It may be that an analogy could 
help business men to analyse their problems. If he were writing now, 
Dr Rothschild would no doubt be equally impressed by the way in 
which military strengUi has developed since he wrote in i947- 
distinction is now made between ‘nuclear’ and ‘conventional 
weapons. So far, the countries with nuclear weapons have mercifully 
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been reluctant to use them. The nuclear bomb is not used, partly 
because the other side can scarcely fail to notice that it has been. A 
President of the United States could not overlook the fact that 
Washington had been wiped out. The challenge would be both too 
obvious and too serious. Perhaps there is a commercial parallel. 
Maybe one reason why prices do not change often in oligopoly (why 
prices are sticky) is that competitors cannot overlook the fact that 
price has been cut. The newspapers will have told everyone that it 
has been. Once again, the challenge is both direct and serious. A 
price war (the oligopolbt’s counterpart of a nuclear war) may well 
break out. So, because of the seriousness of using price changes they 
may, like hydrogen bombs, be used only in extreme situations, if at 
all. Perhaps thb b why some oligopoly prices remain unchanged for 
long periods. 

Maybe we can carry our analogy further. Because nuclear weapons 
are so powerful, they arc rarely used. However, this makes it more, 
not less, likely that smaller-scale military activity and, even more, 
espionage may take place. The same may be true in business. Perhaps 
firms which arc reluctant to alter prices spend a great deal of money 
on market research, advertbing, cut-price offers and other forms of 
sales promotion. The fact that a price war is unlikely makes it more, 
not less, important continually to probe the rival's position, to erode 
hb market and (through market research) to be well informed about 
his market share and hb general competitive position. There b 
nothing very preebe in these ideas, but perhaps they give new insights 
into the nature and problems of oligopoly. Perhaps, also, they show 
that Monomists can find analogies like thb military one useful in 
studying business problems. 


II. A 

classification 
of market 
forms 


The charactenstics of the various market situations which we have 
discussed in the last few chapters are summarised In the Table 9.1. 

Although Table 9.1 should be self-explanatory, perhaps a few 
comments on it will be helpfiji. First, it'b important to note that 
apart from perfect compcUUon ail other types of market situation 
can be grouped under the general heading of imperfect competition. 
Monopolotic competition b then the ‘least imperfect' or ‘most 
nearly perfect t,^ of competition. Monopoly b the ‘most imperfect’ 

Ttl "monopoly 

m this classificauon smee it is only a theoretical limiting case. Third 

difT situaUon where a single firm produced 

differcnuat^ products does not seem to have any meaning at all- 

«y smee we are assuming that each firm produces only one 
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Table 9.1 

.-1 classification 
oj market 
situations 


12 . ‘Full cost’ 
and a 
Bxprice 
market 


12.1 Full-cost 
pricing 


.SumhfT of firms - 

Type oJ market situation 

•j j 

Homogauous products 

Di^frentiated producis 

Mans firms 

4 

Perfect competition 

Monopolistic 

competition 

Few firms 

Oligopoly 
without product 
difTcrentiation 

Oligopoly 
with product 
difTcrentiation 

One firm 

Monopoly 

•• 


Finally, it is worth noting that one can distinguish between these 
various types of market situation by considering cross-elasticities of 
demand. In perfect competition the cross-elasticity of demand for 
the product of a single firm with respect to a change in the price of 
the rest of the industry will be infinite. That is to say, the proportionate 
fall in the demand for the product of a single firm will be infinitely 
large compared with any given proportionate fall in the price of the 
product of the whole industry. Similarly, in monopolistic competition 
the cross-elasticity of demand for the product of a single firm with 
respect to a change in the price of the other products made in the 
monopolistic ‘group’ will be ver>' high. TTte cross-elasticity of demand 
for the product of a monopolist with respect to a fall in the price of 
other products in the economy will be vcr>’ low. A given proportionate 
change in the prices of other goods will cause only an extremely 
small proportionate change—if indeed it causes any change at all- 
in the demand for the product of a monopolist. 


During most of this analysis of the equilibrium of the firm, we have 
assumed that firms maximise profits by equating marginal cost with 
marginal revenue. However, we saw in the discussion of oligopoly 
with product differentiation that there was some indeterminacy in 
pTlcing. While our analysis implied that once prices had settled at 
any level they would tend to stay there, we found it harder to explain 
how prices reached that particular level in the first place. The 
oligopolistic group clearly had some discretion in determining what • 
price should be. 


Partly as a result of empirical studies of oligopoly pricing, some 
economists have suggested that, instead of equating marginal cost 
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with marginal revenue, many firms engage in what economists call 
Tull-cost’ pricing. They suggest that having worked out what average 
total cost would be if the level of output expected for the next period 
of time were actually achieved, firms add to this a ‘satisfactory ’ profit 
margin. This is known as ‘full-cost’ pricing. The price is equal to 
Tuir cost, including an acceptable profit. 

If full-cost pricing exists, it does not necessarily mean that firms 
behave very differently from the way economic theory suggests. Even 
if there is a widely-held convention, in any industry charging Tull 
cost’ prices, about what a ‘satisfactory’ profit margin would be, this 
may well have been arrived at through an understanding, built up 
over time, of the sort of profit margins that competitive conditions in 
that industry usually allow. The ‘conventional’ profit margin may 
simply enable firms to charge roughly the level of price which com¬ 
petitive conditions would themselves have brought about in the kind 
of market the industry is operating in. Working out price by applying 
a Tull-cost’ formula may simply be an easy way of achieving roughly 
the result the firm would have achieved had it equated marginal 
cost with marginal revenue. If so, this is understandable. Firms find 
it difficult to work out marginal cost in practice, and marginal 
revenue is even more elusive. 

It may be that ‘full-cost’ pricing was widespread in the 1950s and 
early 1960s, but is now less generally used. More and more firms, 
certainly in the UK, are moving towards pricing based on average 
variable c»st and on the ‘contribution’ over and above average 
variable cost that each product makes towards the firm’s fixed costs 
at various levels of price. It may be no accident that ‘full cost’ pricing 
was most in evidence in the writings of economists during the long 
period after World War II when there was full employment in most 
countries. With full employment and moderate inflation, there was 
relatively little pressure on firms to maximise profits. Perhaps it b 
increased competition, as well as a growing understanding of the 
principles of variable-cost pricing, that has led in recent years to an 
increased willingness to base prices on marginal cost, in the way that 
economic theory suggests. 


12.2 

Equilibrium 
in a fixprice 
market 


Nevertheless, perhaps firms do have more dbereUon in pricing than 
our analysis has suggested, especially in oligopolbtic conditions. We 
therefore conclude thb chapter by looking at what might happen 
il a number of firms were producing similar products under oligopoly 
or rnonopolislic competition, and were also using full-cost pricing. 
In these circumstances, we have a Fixprice market rather than the 
Flexpnee market studied in Chapter i. Firms can set their own 
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prices; the\ do not ha\e lo take them. \Vc can therefore look at the 
same lime, m a more general ua\ than \vc have so far done, at 4 
Kixpricc nuirktM. 

riu- problem in a Fixprice market is that any outside observer 
finds it very difficult to predict \s hat the short-run level of prices will 
be. even if he knows as much about supply and demand schedules as 
we assumed we did in Chapters i and 7. In the medium to long run. 
prices will have to cover costs; even in the short rvjn, most prices will 
cover costs. But these requirements tan b<- met with price at a number 
ofdifTerent levels and some levels of price will be much more profitable 
than others. 1 he fact that some prices arc not verv’ profitable, makes 
the firm less willing to charge them; it does not make it impossible 
for the firm to charge them. It is true that there will be a tendency 
for high profits in any industry’ to be reduced. If profm arc high, 
firms already in the industry will increase their outputs; the number 
of firms in the industry will rise because new firms will enter in 
greater numbers relatively to the numbers of firms moving out. 

We described this kind of process in Chapter 7. In practice, it will 
be a slow and complex one. While there will be a continual tendency 
for high profits in the industry to be competed away, it will take a 
long time to happen. Despite what wc have said in this book so far, 
in practice the level of profits across the economy is unlikely lo 
become uniform in each industry. This is true, even after one has 
allowed for differing degrees of risk in different industries; and wc 
shall see in Chapter 15 that higher risk usually goes with higher profit. 

Nor can wc suppose that, even in full-cost industries, prices will 
never change. They will change, but they will do so infrequently. 
They will change more frequently in some industries than in othen. 
They will certainly not, as in a competitive Flexprice market, change 
whenever there is a small shift in the balance between demand and 
supply. This raises the important question: What does happen if 
supply and demand arc out of balance in a full-cost Fixprice market? 


(a) Excess 
demand 


Let us suppose that a number of firms are producing similar products. 
Let us further suppose that the general level of price for these products 
is below that at which the quantity of output supplied by this industry, 
and the quantity ofoutput demanded by consumers, would be equal. 
The ‘full-cost’ price is below the equilibrium level; more output is 
demanded by customers than is supplied by the industry. There is 
excess demand. If, as is likely witli a manufactured product, stocks of 
that product are available, they can be used to meet tlie excess 
demand. Prices do not have to change, because stocks can change. 
In this situation, they may be reduced. However, if stocks are too 
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small to meet the excess demand, as they will be if the excess demand 
is both large and persistent, there will be a much greater likelihood 
ofpriccs being increased, rather than the whole burden being put on 
the running-down of stocks. There have certainly been occasions in 
recent years when prices were held stable by firms and industries for 
considerable periods, even though excess demand had developed in 
their markets. This was true, for example, in the UK with motor cars 
in the immediate post-war period and with man-made fibres in the 
early 1950s. Prices will be held below the equilibrium level if pro¬ 
ducers think that the increase in demand is tempK)rary; if there Ls 
new production capacity which will become available in the fairl) 
near future; or if imports can be safely increased to meet the excess 
demand. 

However, the firms supplying the market (and those attracted by 
the level of prices in it) will not be satisfied with this situation. \Vc 
have seen in Chapter 7 that in the long run there are many industries 
where unit costs will be roughly the same, even if there is a substantial 
rise in long-run output. The long-run cost curve is horizontal, or 
nearly so. Thb means that where there is excess demand, and where 
this is expected to persist, the industry will be able to meet the whole 
of thb high, future demand, at much the same level of costs and 
prices as at present. The result is that the group of producers in the 
industry will plan to meet the whole of the long-run demand which 
they expect will materialise if the current price b still charged in the 
future. Any increase in price b likely to be a rather short-term 
expedient, holding the position until new capacity can be installed. 
Such a short-run increase in price will be carefully considered. Price 
will be increased if this will reduce short-run, but not long-run, 
demand. Price will almost certainly not be increased if the result of a 
price increase would be to divert a good deal ofdemand permanently 
to products made by other industries or to imported goods. 


(b) Excess 
supply 


A similar situation will occur in a full-cost Fixprice market if demand 
falb off, so that there b excess supply at the ruling price. The price is 
now above the equilibrium level, but may again not be allowed to 
fall in order to bring supply and demand back into equilibrium, as 
It would in a Flcxpricc market. In one sense, the situation b easier 
With excess supply than it b with excess demand. When demand is 
greater than supply, stocks can be drawn on to keep the quantity 
supplied equal to the quantity demanded only so long as there arc 
stocks. Once they are exhausted, then either price must be raised or 
shortage will develop. With excess supply, stocks can, in principle, 
always be increased to keep the excess supply off the market. How- 
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cM-r, ihc dificrcnce is one of degree only. Stocks are expensive to 
finance and to store. There Ls also the danger, in a market where 
tliere is technical change, that products put into stock will be out of 
date before demand revives. Stocks can take the strain of excess supply 
only for a time. Once they have reached what is regarded as the 
highest tolerable level, there will be pressure on the industry either 
to reduce prices in order to create more demand, or to reduce output. 

What actually happens w ill vary from industry to industry, If the 
fall in demand is expected to be temporary, output is more likely to 
be cut than price. Only where demand has fallen permanently, or 
for a substantial period, is price likely to be reduced as each producer 
tries to keep his share of the smaller market. Indeed, prices may be 
cut below the firm's ’full' costs of production —there may be ‘weak 
selling'. It is unlikely that prices will be cut below out-of-pocket 
costs, because this would mean that the firm would be better off ifii 
closed down altogether. In the end, the number of firms in the 
industry w ill be reduced if there Ls a permanent fall in demand. In 
terms of the analy sis in Chapter 7, the level of profits in the industry 
will be below normal, and there will be a net reduction in the number 
of firms in it. On our assumption of perfect competition, of course, 
this process could take place painlessly. In the real world, the 
obstacles to easy contraction in most industries arc great. The fact is 
that neither men nor equipment can move easily from one line of 
activity to another. A woollen mill cannot move into the electronics 
industry ; a shipyard cannot become an airline. In practice, therefore, 
when an industry declines there is often no obvious alternative to 
continuing to produce at very low prices, running the industry’s 
equipment until it wears out. In practice, the time taken for a 
declining industry to decline may be very long—a matter ofdecadcs. 
This is why governments find it difficult to deal w ilh the problems of 
declining industries. There are strong pressures on governments to 
keep men at work in such industries by subsidisation. Deciding 
exactly when and how to stop supporting a declining industry is an 
agonising problem for all governments. 

In this final section, wc have linked the analysis rather more 
closely to the real world than wc have been doing elsewhere in this 
book. It has seemed useful to give readers an understanding of the 
way in which economic analysis can deal with situations where firms 
arc not maximising profits. Nevertheless, as wc have explained on 
several occasions, wc believe that in many industries, for much of 
the time, an analysis assuming that firms equate marginal cost and 
marginal revenue will not be far from the truth. 
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Laws of returns 


1. The theory Wc have now reached an important stage in our analysis. We have 
of factor concluded our study of the way the prices of goods arc determined in 

prices conditions of both perfect and imperfect competition. We now come 

to another broad field of economic theory, to how the prices of factors 
of production are determined. 

In the past, ideas about the determination of factor prices were 
often referred to as the Theory of Distribution. Ninciecnth-cenlury 
economists were extremely interested in the problem of how much 
of the receipts of industry' and agriculture 'wcni to each factor of 
production. For political and social reasons they felt it important to 
know how (he relative incomes of the various social groups were 
determined. For a time, in pure economic analysis at least, the centre 
of interest shifted, partly because economic theory became rather 
more *pure\ not least under the influence of logical positivism. 
Economic theory became more concerned with what determined the 
prices of factors of production than with what determined their 
respwretive shares of the national income, especially if this implied 
judgements on whether they were the ‘right' shares. Applied ccon- 
omists remain interested in both questions, but in Chapters ti-rs 
we shall put more emphasis on a study of the way in which the prices 
of factors of production are determined, than on their respective 
shares in the national income. 

Our analysis of the pricing of factors of production will exactly 
parallel our analysts of the pricing of commodities and services. For, 
although on social and political grounds one may feel some qualms 
about saying so, each broad group of factors of production- land, 
labour, capital and entrepreneurship —has its ‘price' in the form of 
rent, wages, interest and profits respectively. 

This chapter is in a sense a digression from the main line of argu* 
ment. We arc entirely concerned with physical production condi¬ 
tions. But this discussion will enable us to look both backwards and 
forwards. Physical production conditions underlie the firm s cost 
curves- already considered in Chapter 5. They also undcrly the 
returns to factors of production — the subject of the next few chapters. 
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2. Equal 
product 
curves 


Fig. 10.1 


We shall lind that the easiest way to discuss the law s of returns is to 
use an analysis similar to the one used in Chapter 3- In Fig. lo.i we 
w’c assume that two factors of production, X and J, arc being used to 
produce a given product. Amounts of factor X are measured along 
the x-axis and amounts of factor Y along the>’-axis. Physical produc¬ 
tion conditions are such that if OL units of factor } and 0 .\i units of 



factor .Vare being used, ao units of the product are produced. Again, 
if 0 L^ units of factor >'and O.U, units of factor X arc being used, 20 
units of product are produced. Similarly, the co-ordinates of any 
other point on the curve AC apart from B and show the other 
quantities of the two factors X and F needed to produce 20 units of 
product. The curve AC, that is to say, shows all those combinations 
of the two factors which, with given technology, will produce 20 units 
of output. As in Chapter 5, wc assume throughout this analysis that 
physical production conditions are unchanged, and that the factors 
of production used are being combined as efficiently as possible in 
these given production conditions. The curve AC thus shows the set 
of the smallest combinations of the two factors needed, in the c.xisting 
state of technology, to produce a given output. Curves like AC have 
been variously described as equal product curves, iso-product curves 
and isoquants. We shall call them equal product curves. 


2.1 Equal 
product curves 
defined 


The equal product curve in Fig. lo.i is similar to an indifference 
curve. It shows all those combinations of factors which yield a given 
quantity of product, just as an indifference curve shows all those 
combinations of goods which provide a given level of satisfaction. 
However, there arc important differences between equal product 
curves and indifference curves, which we must note. Pint, and most 
obvious, there is the fact that, unlike indifference curves, one can 
easily label equal product curves; one does it in amounts of product. 
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Fig. 10.2 


2.2 Equal 
product curves 
slope dou uii ards 


While there is no way of measuring consumer satisfactions in physical 1 
units, one can measure the number of units of a homogeneous good - 
produced without difficulty. This is extremely helpful. Similarly, if 
one draws 'higher' and ‘lower’ equal product curves, as in Fig. 10.2- 
if we draw equal product maps’ —it is easy to say by how much 
production is greater or less on one equal product curve than on 
another. 

For example, the second equal product curve in Fig. 10.2 shows 
that output is 40 units 20 units greater than on the fint equal 
product curve. The third equal product curve represents an output I 



20 units greater than on the second —60 units instead of 40—and so 
on. So, equal product maps not only enable us to measure physical 
quantities of output. We can also compare the size of physical output 
at various points on equal product maps, in a way one could not with 
satisfactions on indifference maps. We can label equal product 
curv'cs in units of product and do not have to content ourselves with 
the non-commital numbers t, 2, 3, 4, etc., as with indifference maps. 


We must now consider the probable shape of equal product curves, 
just as in Chapter 3 we considered the probable shape ofindifference 
curves. They will be of the same general shape and for the same kinds 
of reason. First, equal product curves will slope downwards to the 
right. This must be the case so long as additional units of any factor 
of production do not produce negative amounts of product. Now this 
is not an impossibility. One can imagine situations where, with two 
factors, say land and labour, so many men might be employed that 
they would all get in each other’s way. The result of adding more 
men would be actually to reduce total output. An increase in the 
other factor of production, land, would be needed to prevent this. 

However, while this might happen, it would never pay an entre¬ 
preneur to produce in such a situation. What an upward-sloping 
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equal product cur>e shows is that a given product can be produced 
with less oiboth the (actors of production. Since factors of productuni 
have positive prices, it could also be produced at lower cost. No 
entrepreneur who is maximising profits would use any combination 
of factors shown on an upward-sloping portion of an equal product 
curve. So, while it is quite possible that, over certain ranges, equal 
product curves will slope upwards, no point on such a range could 
ever represent an equilibrium position. Wc can therefore ignore this 
possibility. Similarly, a horizontal range of an equal product curve, 
though it could exist, could never represent a possible position of 
equilibrium. The same output could be obtained with less expense by 
reducing the amount of one of the (actors. A profit-maximising firm 
will reduce employment of one factor whenever it reaches a down¬ 
ward-sloping portion of an equal product curve. Wc can therefore 
assume that, over those ranges in which wc shall be interested, equal 
product curves slope downwards to the right. 


Are equal 
product (unes 
<out ex or 
eoticave 
dou nii ards ? 


Second, we shall assume that equal product cun-cs are convex down¬ 
wards. This is important, but it is not immediately apparent why 
equal product curves should be like this. We are clearly implying 
something about the marginal significance of one factor in terms of 
another. Let us be quite clear, first, what marginal significance 
means in this context. In terms of ordinarv' indifference curves, the 
marginal significance of one good in terms of the other means the 
amount of the one good which a consumer can give up in exchange 
for more of the other, and yet remain on the same indifference curve. 
With equal product curves the marginal significance of one factor, 
X, in terms of another factor. i\ is the amount of the factor )' which 
it is possible to give up in exchange for one more unit of factor X 
without altering the amount of product made - while remaining on 
the same equal product curve. 

For example, let us imagine a situation where one unit of factor .V 
and ten units of factor ) are being used to produce twenty units of 
product. What is the marginal significance of factor X in terms of 
factor T? If the product is to be kept constant while one unit of 
factor A is added to the factor combination already being used a 
certain quantity of factor f must be dispensed with. Otherwise the 
total product would increase. It might, for example, be necessary 
to dispense with two units of factor T. now that an additional unit of 
factor X had been taken on, if the amount of product were to be kept 
constant. In this situation, the marginal significance of A’ in terms 
of r IS ^=21'. So, wc can calculate the marginal significance of one 
factor in terms of the other at any point on an equal product curve. 


2S4 


'> of feiurr»s 


I liis mjrginal significance will always depend on the slope of ihc 
equal produet tunc. It follows that the way in which the slope of an 
equal product cune changes, as one moves along it, will determine 
the was in which the marginal significance of one factor in terms of 
the other alters 

What does the assumption that equal product cuncs arc convex 
downwards imply about the marginal significance of one factor in 
terms of the other? It implies that the marginal significance of one 
factor in terms of the other will always diminish along any equal 
product curve. On any equal product curse, the more of factor A'is 
being used, the less of factor )' it will be possible to give up at the 
expense of a further unit of X if product is to be kept constant. 
Similarly, of course, the more units of iarc being used, the less A’it 
will be possible to give up in exchange for yet one more unit of /' 

I his assumption that equal product curves are convex downwards, 
and that the marginal significance of one factor in terms of the other 
therefore always diminislics along an equal product curve, is imporl- 
ant. But is diminishing marginal significance of one factor in terms 

t occur as a general rule? Our fuiidameiUal 
assumption about production conditions is (hat it is. 

I his assumption that equal product curves arc convex downwards 

that marginal sigiiiticance alwav-s diniinishc's can be justified 
in exactly the same way as can the convexity of indifference curv'cs 

so long as compcliiion between buyers of factors is perfect. When 
wc discusscxl consumer’s equilibrium in terms of indifTcrence curv’cs 
we assumed that the prices of all goods were given, so that all price 
lint's were straight lines. Whatever the volume ol'purchases made by 
a single consumer, it was assumed to leave the relative prices of the 
goods he bought unaltered. B> making this assumption, we were 
able to show that convexity downwards of indifference curv'cs was 
an essential condition for equilibrium of the consumer and to report 
that observ ation of consumers’ buying patterns fitted in with it. 

As we sliall sec in a moment, the 'perfectly competili\e' buyer of 
factors of production makes his purchases in accordance with an 
equal product map, just a.s a consumer does with an indifference map. 
He is in equilibrium where his (straight line) price line is tangential 
to a convv*x-downw'ard$ equal product curve. In this way, lie just 
reaches the highest possible equal product curve. But this means that, 
at the point of equilibrium, the relative prices of factors of production 
equal the marginal significance of one factor in terms of the other. In 
consequence, the purchaser buys each factor until its marginal 
significance in terms of money is just equal (o its money price. If, 
however, the marginal significance of a factor iruuased as one hired 
more of it, as it would on a concave equal product ctin'c, and it was 
worth buying any of the factor at all, it would be worth spending the 
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whole of one’s outlay on it. For each succeeding unit of the factor 
would ha%e a progressively higher marginal significance and would 
be correspondingly more worth hiring—given the relative factor 
prices shown on the (straight) price line. Equal product curses that 
were concase downwards would make it worth hiring only one of 
the factors. In practice, one docs not find large numbers of men, 
large areasoflandorcVen large capital-intensive factories producing 
output entirely on their own and without any co-operating factors 
at all. It is therefore reasonable to assume that equal product curv'cs 
are concase upsvards so long as competition betsveen buyers of 
factors is perfect. 

This docs not, of course, rule out the possibility of ‘bumps' or 
'wobbles’ on an equal product curve. On the other hand, as with 
indiflerence curves, a producer would never be in equilibrium on 
such a range of an equal product curve. Only where marginal 
significance is diminishing can he be in equilibrium. Since econ¬ 
omists arc not interested in situations where equilibrium is impossible, 
we have good reason to ignore such unusual portions of equal product 
curves. The fundamental assumption of diminishing marginal 
significance along an equal product curve is therefore reasonable in 
conditions of perfect competition between buyers of factors. 

It is, however, possible that competition between the buyers of 
factors may not be perfect. Indeed, this is more likely to happen with 
buyers of factors of production than with buyers of consumption 
goods. It is reasonable when dealing with consumers to assume that 
there are large numbers of them—that competition between them 
is perfect. But there may well be only a few firms, or even only one 
firm, buying factors. If there is only one purchaser of certain factors 
of production, their prices will almost certainly be influenced by his 
own purchases of them. So, a price line need not be a straight line, 
but may be concave downwards. The more of one factor of produc¬ 
tion the firm buys compared with the other, the higher will the former 
factor’s relative price be and vice versa. It follows that such a producer 
could be in equilibrium, with the price line tangential to an equal 
product curve that was concave downwards, provided that the 
concavity of the price line was greater than that of the equal product 
curve. The concave-downwards price line would show that relative 
pnccs were varying and not constant. While equal product cur\cs 
that are concave downwards cannot represent equilibrium positions 
m perfect competition, they can do so in imperfect competition. We 
shall assume here, however, that tiiough a single monopolistic firm 
buying two factors might be in an equilibrium position on an equal 
product curve that was concave downwards, all equal product curves 
are actually concave upwards. This is our second assumption about 

equal product curves. But it is an assumpiion and it cannot be justified 
on a pnen grounds. 
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Hnatl\. ificrc is a dcfuiition. Equal product curves, like indifference 
curves, can never cut each other. If ihev did, there would be a 
lotjical contradiction 
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Fig. 10.3 


Bi•forelxoini' on lo use equal product curves to discover how returns 
to fac/ors of pmduction will change as the amounts of factors used 
are altered in certain ways, there is a point which needs discussion, 
flic equal product maps we have used so far, and shall use in this 
section and in section 10.4. shovs two factors. This is not altogether 
realistic. The idea that labour and capital can produce a product 
with no-one tosupenise them is unreasonable. It is therefore import¬ 
ant to be able to use an analysis where there are three or four facton 
of production, with the entrepreneurs one of them. The otliers could 
then be labour, land or capital, as one wished. Wliile we shall confine 
our attention here to two factors only, the analysis can be extended 
easils to situations with more tlian-two. 



We arc interested in the laws of returns and shall look at the problem 
in two stages. In this section, we shall consider returns to two factors 
of production where botii can varv--returns with two variable factors. 
In section 10.4, we shall consider rettirns to two factors where one 
can var>- and the other is in fixed amount. \Vc are then considering 
returns to one variable factor, as we did in the 'law of variable 
proportions’.' We shall assume throughout that competition between 
buyers of factors is perfect - that all pricr lines are straight lines. 

Let us discover how a firm will change its output in the long run 
in response to a change in the demand for its product, assuming that 
it can alter thr amounts of both factors. To do this wc must introduce 
the prices of the factors in question into the analysis, for the amounts 
of factors hired by the firm, in a given situation, will depend on the 
relative prices of these factors as well as on the technical conditions 
'Scr p. 152. 
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shown in Fig. 10.3, and thai in the existing situation 
factor X divided by the price of factor ?' is equal to = 


the price of 
05, 05j 

0 . 1 , OA. 


/ Sealf lines 


We shall continue to assume that the firm wishes to produce each 
output as cheaply as possible. 

If this is so, and if the firm wishes to produce 20 units of product, it 
will be in equilibrium at point Qj on the equal product curve 
representing 20 units of output. Here, the price line / 1 , 5 , is tangential 
to the equal product curve. Only at point (i, will the firm be pro¬ 
ducing the 20 units of output as cheaply as possible. To reach any 
point other than Q., on the equal product curve representing 20 
units of output, the firm will have to spend more than OA , in terms 
of A", or 05 , in terms of T, for appropriate combinations of factors. 
Similarly, If the firm wishes to produce 30 units of the product, it 
will be in equilibrium only at point 0/1 j in terms of A", or 05 , in 
terms of T, represents the lowest cost at which 30 units of output can 
be produced. It will be noted that at all points such as Qj Q., and 
the marginal significance of X in terms of T is equal to the relative 
money prices of factors X and T. This is shown by the fact that each 
equal product curve is tangential to the relevant price line. Such 
equilibrium positions arc therefore analogous to those shown in 
consumers’ indifference maps. 

Given the relative price of factors X and T, a firm which is able to 
vary the amounts of both these factors by small amounts always 
fixes its scale of output as its scale of operation increases at some 
point along a line like 0 ~Q^Q^^~Q^ in Fig. 10.3. This line is known as 
a settle line. It is analogous to the income-consumption curve in 
Chapter 3. It shows the way in which the entrepreneur adjusts the 
scale of his operation with given relative factor prices. It shows the 
cheapest way of producing each output in these circumstances. 
Where both factors are variable, as they may well be in the long run, 
the firm will always produce at some point on such a scale line. The 
shape of the scale line will depend both on the relative prices of the 
factors concerned and on the shape of the equal product curves. The 
point on the scale line at which a firm will be in equilibrium will 
depend on the output it wishes to produce. This in turn will depend 
on the level of output which conditions in the product market make 
it profitable to produce. 

However, one can be certain that where both factors arc variable 
the profit-maximising entrepreneur will be producing somewhere on 
a scale line like the one shown in Fig. 10.3. A scale line therefore 
shows the way in which factor combinations alter, where both factoxs 
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can be \ari.<l in response to changes in the output which the firm is 
producing, but where the relative prices ol the factors arc given. It 
must he remembered, of course, tliat on evcr> equal product map 
there will be a differetit scale line lor eirry diircreiit relative price of 
the latiurs. 

Prom such an equal product map vve can find two things. First, 
having obtained the scale line corresponding to any particular ratio 
of the prices of the factors, we can tell whether returns to scale (returns 
along the scale line) will increase, diminish or remain constant as 
output varies. Second, ue can tell whether the pro|>ortion between 
the amounts of the two factors of production used will remain the 
same or will vary as one moves along any one scale line. These two 
problems should not be confused, for they arc in essence quite 
separate. 


(noJut tutu 
f urn lions 


/(X, T), where P is the amount of product and X and T are the 
amounts of factors of production used. The general form of a pro¬ 
duction function of the first degree would then be F) 

where k is a constant and / any positive real number. A specific 
example of a production function which is homogeneous of the first 
degree would be: P\AB. The production function giving the 
relationship between factors used and product pn)duccd in the con¬ 
ditions shoum in Fig. 10.4 will also be homogeneous of first degree. 
As can be seen by inspecting the diagram, if the factors -V and Fare 
both increased in any proportion, the product increases in that same 
proportion. 

The equal product map for a homogeneous production function of 
the first degree will alwajs be one where all scale lines arc straight 
lines through the origin and where returns to scale along every' scale 
line on the equal product map are constant. The constancy of returns 
to scale is displayed by the fad that the distance between successive 
equal product curves along any one scale line such as OABCD or 
0 A 2 B^C^D^ '}$ aU\:iyii ihv So, in Fig. 10.4,0.! AB — BC CD : 


Let us consider the way in which these two influences affect the nature 
of scale lines by studying first a vcr>' simple equal product map. Let 
us a.ssume that if we start from any given combination of two factors 
of production and incrca.se the amount of each factor in a given 
proportion, this increases the amount of product in that same 
proportion. For example, if we treble the amount of each factor, we 
treble the product. Such a production function, tliai is, the function 
which relates the amount of output to the amounts of the factors 
needed to produce that output, is homogeneous of the first degree. 

\Se can write any production function in the general form P— 
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Fig. 10.4 


j.j Constant 
factor 

proportions and 
returns to scale 


0 ^,=/l,5,=5,C,=C,Z),: and = vie. 

Alternatively one could say that, with given relative factor prices and 
therefore with a constant slope of the price line, returns to outlay- are 
constant. If factor prices are constant and one doubles the amount 



of each factor, one also doubles outlay on the two factors together. 
With this particular type of equal product map, one can use the 
terms returns to scale and returns to outlay interchangeably. As wc 
shall see later, with other kinds of equal product map it is more 
meaningful to speak of returns to outlay rather than returns to scale. 


A homogeneous production function of the first degree is a useful 

one to study first because it is simple, but it docs imply that, with 

constant relative factor prices, the prop>oriion between the t^vo factors 

is always the same whatever output is being produced. It is difficult 

to say how frequently this will actually happen in practice. Returns 

to scale will clearly not always be constant. Even if there arc constant 

returns to outlay (or swle) along a scale line, the proporuons between 

the factors of production need not be constant. It would be perfectly 

possible for a scale line to curve in one direction or another, even 

though there were constant returns to outlay along any individual 
scale line. 

It is when the scale lines cease to be straight lines (when the pro- 
^rtions between factors vaiy as output changes) that it immediately 
becomes necessary to talk of returns to outlay instead of returns to 

cl' happens, it U impossible to speak unambiguously 

of doubling the scale of operations along that scale line, in the usual 
sense of doubling the amount of each factor. To increase the amounts 
ot both the factors in the same proporUon would now mean moving 
to a different scale line. The only unambiguous comparison is now a 
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comparison of (hang/s in outlay on /actors with ihc (han^fs in output to 
wliicli tlicy give rise. For example, if outlay on the factors is doubled 
and the product doubles also, one can say that returns to outlay arc 
constant. 

Now it is quite possible that, although returns to outlay are constant 
along ans scale line, the proportion between the amounts of factor 
used along that same scale line Nsill alter. Constant returns to outlay 
and constant proportions between the two factors are not the same 
thing. Nor is there any good reason w hy constant proportions between 
factors at all lesels of output should often be found in practice. In 
this chapter, it will be convenient to assume that the proportion 
between any two factors remains the same whatever the scale of 
output is. This will keep the argument simple, It will also enable us 
to use the terms returns to scale and returns to outlay interchangeably. 
But it must be borne in mind that this is only a convenient simplili* 
cation. One will not always find constant proportions between 
factors even with constant returns to scale; nor do returns to scale 
and returns to outlay always moan the same thing. 

One can easily think of instances where the proportions between 
factors yvill vary as the scale of activity changes. For example, the 
output of a single-storey factory could be doubled by adding a second 
storey. This would change tlie proportion between land and capital. 
Ck>nstant proportions between factors will not necessarily occur, 
though we shall assume here that they do. 


incTfaun^^ 
and dt(rea\ing 
returns to scale 


/ 


Having made this assumption, we can now return to the question 
whether returns to outlay are likely to be constant in practice. It does 
not seem very sensible to assume that this will always happen, as we 
have assumed, even when there are only two (actor, of production. It 
seems more reasonable to think that a change in the scale ofopcraiions 
will often mean that there arc increasing or decreasing returns to 
outlay. Over relatively low levels of output it is likely (hat increasing 
returns to outlay will occur, because as output rises there arc econ¬ 
omics of scale to be reaped. It is likely, for example, that where one 
of the factors is labour, the division of labour will increase output as 
the number of men employed rises, rherc arc likely to be increasing 
returns to outlay in some pares of an equal product map, w'heiher or 
not the scale lines are straight lines. There will be diminishing returns 
to outlay over other ranges of output. The characteristics of an equal 
product map where this happens are shown in Fig. 10.5. 

Here, we have drawn the scale line as a straight line purely to 
siniplif) the construction of the diagram. Up to the point R on the 
scale line, returns to outlay increase as output rises. Beyond R, returns 
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Fig. 10.5 


decrease as outlay continues to increase. It does seem to be justifiable 
to assume that returns to outlay will vary as output alters. We saw in 
Chapter 5 that increasing returns are likely to occur as output rises 
from low levels to moderate ones. To that extent, Fig. to.5 seems to 
be correct. What is less certain is what happens to returns to scale as 
output continues to increase. It may well be that Fig. 10.5 is not 



Factor X 


realistic because it shotvs diminishing returns to scale rather than 
constant ones. The discovery of L-shaped long-run cost curves in 
empirical studies suggests that, at high outputs, returns to scale in 
the long run may be constant. 

We have noted that there are similarities between scale lines on 
equal product maps and income-consumption curves on indifference 
maps. They both represent points of tangency between successive 
price lines of constant slope and successive equal product curves and 
indifference curves respectively. 


4. Returns to 
a variable 
factor 


So far, we have seen how factor proportions and returns to outlay 
may behave as output changes, with two variable factors. This kind 
of analysis is of limited use in economics. In practice, at least one 
factor of production is usually fixed in amount. In the discussion of 
U-shaped cost curves in Chapter 5, for example, what we spoke of as 
‘returns to scale’ were, strictly speaking, returns to a number of 
vanable factors. For we assumed that, even in the long run, entre¬ 
preneurship is a fixed factor of production. True ‘returns to scale’, in 
U»c sense of returns where all factors vary, will be found very rarely 
m the real world. It is more realistic to study the case of only one 
vanable factor in order to discover what can be said about the way 
physiol returns to that factor will alter. So long as one factor at 
least u feed and at least one is variable, the results can be easily 
extended to situations where there arc more than two factors. 
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Fig. 10.6 a b 


Let us assume that a tirni uses a (ixed amount of factor Lin con¬ 
junction with vars'inK amounts of anotfier factor. .V. In Fig. io.6a 
OM of the fixed factor Lis used in conjunction with var\ing amounts 
of factor .V. The way in which returns to factor ,V cliangc as the 
amounts of factor .Vvarv can be discovered by studying what happcn.s 
along the liorizontal line \fM in Fig. lo.Oa. At each point on this 





0 5 10 15 , 


Men employed 



line, a lixed amount (OA/) of factor i‘is being u^cd in conjunction 
with a different amount of the variable factor, AT. We can represent 
the pliysical returns to the variable factor in several ways. Just as we 
can represent costs and revenues by total, average and marginal 
cost curv'cs, we can also portray ilie physical productivity of a variable 
factor of production by drawing total, average or marginal physical 
productivity curs'es. We now goon to consider the shapes of physical 
productivity curves - especially marginal physical productivity 
curses. 

A marginal ph\sical productivity curve shows how the marginal 
physical productivity of a variable factor alters, as the amount of it 
which is used in conjunction with a fixed factor changes, This 
marginal productivity curve will form the basis of our analysis of the 
pricing of factors of production. 

Wc can discover the marginal physical productivity ofany variable 
factor from an equal product map in the way shown in Fig. lO.Ga. In 
Fig. io.6a, there is a fixed amount (OA/) of factor I, say capital. Thi-s 
is used in conjunction with vary ing amounts of factor A, say labour. 
As employment increases from to men to 11, total production rises 
from 10 units to 14. The marginal physical productivity of labour is 
therefore four units of output. 1‘his is shown by the fact that the 
horizontal line A/A/ intersects the equal product curve representing 
14 unit-s of output at point /^ representing it men, on the x-axis. 
Total output rises from 14 units to 1 7 units as one moves from P to 

The thirteenth man adds two units (from (^to R)y the fourteenth 
adds one unit (from R io S), and so on. 

We now construct Fig. to.6b to show' the marginal physical 
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productivity of factor X (labour) on a curve. This marginal physical 
productivity curve, which is coloured dark brown in Fig. io.6b, 
shows how total physical productivity increases as extra individual 
men are added to the number already employed. In this particular 
instance, the marginal physical productivity curve of labour (MPP) 
slopes downwards. As we shall see later, the marginal physical 
productivity of any variable factor is assumed usually to diminish 
(at least in the end) as more variable factor is added to the fixed 
factor (or factors). It is also possible to draw an average physical 
productivity curve (derived from the equal product map by dividing 
total output at each level of employment by numbers of men em- 
ployed). This bears the usual average-marginal relationship to the 
marginal physical productivity curve and can indeed be derived 
from the marginal curve instead. The total physical productivity 
curve could also easily be derived cither from the equal product map 
or from the average and marginal physical productivity curves. 


4.2 Diminishing 

marginal 

physical 

productivity\and 

the law of 

diminishing 

returns 


The assumption that the marginal physical productivity of a variable 
factor used in conjunction with one or several fixed factors will 
diminish is important. Such an idea has always had a place in 
economics. In the past, it has usually been known as the ‘law of 
dminishing returns’, or, more recently, the ‘law of variable propor¬ 
tions’. One can state the ‘law of diminishing returns’ thus: 

‘An inct-case in the amount of a variable factor added to a fixed 
factor causes, in the end, a less than proportionate increase in the 
amount of product, given technical conditions.’* 


The ‘law of diminishing returns’ is not couched directly in terms 
of diminishing marginal productivity, though it comes to the same 
thing. Nor must diminishing marginal productivity be confused with 
diminishing returns to scale where both (all) factors alter. We are 
here ^neemed with returns to a single variable factor used in con¬ 
junction with a fixed factor. However, diminishing marginal produc¬ 
tivity is probably not as ubiquitous as some earlier economists seem 
to have thought. .There may well be ranges of marginal physical 
productivity curves where marginal physical productivity is increas¬ 
ing and not diminishing. Instead offalling throughout, as in Fig. 10.6, 

the marginal physical productivity curve may rise for a short time 
before it ultimately falls. Diminbhing marginal physical productivity- 
docs not always occur. Some modem economists therefore speak of 
eventmlly dimmishmg marginal productivity. This is the general 
condition. VN^ile it is conceivable that before diminishing marginal 
physical productivity may rise, in the end it will fall. 

* Cf. Alfred Marshall. Printiptu a/Ennemus, p. tjo. 
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In order lo see more fully under v\hat conditions marginal physical 
productivit\ will diminish and in what conditions it will increase, 
let us first consider a situation where the production function is 
lioinogciu ous of the first degree. Here, there will always be diminish¬ 
ing marginal physical productivity along any horizontal or vertical 
line like MM in Fig. io.6a. That is to say, whenever there are varying 
proportions between factors, with one fixed and the other variable, 
marginal physical productivity will always diminish. This must be 
the case, but perhaps it will be useful to prove why. It will help us to 
do this if we first derive the marginal physical productivity of a 
variable factor from an equal product map rather differently from 
the way we did it in Fig. Jo.6. 
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Fig. id.7 


In Fig. 10.6, equal increments of a variable factor were added to a 
given amount of a fixed factor. We defined the resulting increments of 
product as the marginal physical productivity of the variable factor. 
In Fig- 10.7, with a homogeneous production function of the first 
degree, we instead consider several equal increases in production 
along any horizontal, such as MM. We then discover how many 



men are needed to bring about these equal increments of output. 
If this is done, we can see that to increase output from 1 o to 20 units 
along MM in Fig- 10.7 requires the addition of AB men to the fixed 
amount of capital OM and to the OA men who are already employed. 
To increase production from 20 to 30 units needs a further BC men. 
and so on. The number of extra qnits of the variable factor (labour) 
needed to raise output by the same absolute amount, here to units, 
therefore increases as wc move along the horizontal MM from left to 
right. In other words, the marginal physical productivity of labour 
diminishes. 

What wc want to show is that with a homogeneous production 
function of the first degree, the distance between two successive equal 
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Fig, 10.8 


f. 


product curves along a horizontal such as MM (like BCj, is alvii-ays 
greater than a similar distance immediately to the left of it, in this 
case AB. In other words, as more of a variable factor is added to a 
fixed factor, the marginal physical productivity of the variable factor 
falls progressively with this type of equal product map. We can prove 
this from Fig. 10.8. 



Factor X 


In Fig. 10.8, there are three equal product curves, showing to, 
20 and 30 units of output respectively. Along the x*axisare measured 
differing amounts of the variable factor X, applied to a fixed amount 
(OX) of factor Y shown on the^’-axis. A scale line showing constant 
returns to outlay passes from the origin through point P. Tangents 
have been drawn to' the equal product curves at the points R, P and 
Q, where the equal product curves and the scale line intersect. Since 
these tangents must touch the equal product curves where the scale 
lines cut them, they must be parallel to each other; all equal product 
curves have the same slope on the same scale line. 

We wish to prove that the intercept PF, between the equal product 
curves representing 20 and 30 units of output, is greater than the 
intercept EP between those representing 10 and 20 units. Since the 
production function is homogeneous of the first degree, RP=P(l. 

As we saw earlier, with this type of production function, returns to 
scale arc always constant. Because RP^Pfland because the tangents 
are parallel to each other, the intercepts and PM on the horizontal 
line WFare also equal. Now iP is obviously greater than EP, because 
the equal product curve representing ten units of output is concave 
upwards, while the tangent to it is a straight fine. EP is consequently 
srnaller than PM, because PM=LP. Similarly. PF is greater than 
PM and IS therefore also greater than EP. This proof holds with any 
^ual product map for a homogeneous production function of the 
firet de^ee. On any such equal product map the mar^nal physical 
producuvity of a variable factor always falls as more of it is added to 

i 
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a fixed factor. So, if produc tion functions were always homogeneous 
of the first degree and if returns to scale fand outlay) were always 
constant, marginal physical productivity would always fall. Since 
returns to outlay are not always constant, marginal physical produc- 
livitN of the variable factor may rise over some ranges of output. 
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Fig* 10*9 a 
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Figure 10.9a shows an equal product map where the horizontal line 
A/A/ shows the returns to differing amounts of a variable factor .V, 
used in conjunction with OA/ofa fixed factor Figure 10.9b shows 
the marginal productivity curxe of the variable factor X. In Fig. 
10.9a, returns to outlay rise to begin with as one moves up the scale 
line OP: once outlay exceeds 19 units, returns to outlay fail. It can 
be seen from Fig. lo.gb that the marginal phy'sical productivity of 
the (variable) factor first rises and then falls. If fewer than 13 men 
arc employed, the marginal physical productivity of labour is rising. 



Factor X 



0 2 4 6 8 10 12 14 16 18 20 ^ 

Factor X 


Returns to d variable factor 267 


r 


Fig. 10.10 


For example, ihe elevenlh man adds iwo units of output to the firm s 
total product, which rises from to units to 12 ; the twelfth adds three: 
and the thirteenth adds four (output rises from 15 to 19 units). Once 
14 men are employed, the marginal physical productivity of labour 
begins to fall. The employment of this fourteenth man adds only 
three units of output (which rises from 19 to 22}, that of a fifteenth 
only two (22 to 24), and that of a sixteenth only one. 

It will probably be valuable if we can show in a more general 
way under what circumstances returns to a variable factor (marginal 
productivity) can increase as more of that factor is employed in 
conjunction with a fixed factor. This has been done in Fig. 10.to. 



Here, there are three equal product curves representing 10, 15 and 
20 units of output respectively and all scale lines (like OA) are 
straight lines through the origin. It is along such scale lines that the 
firm will expand output (given the relative prices of factors) so long 
as both factors can be freely varied in amount as output is increased. 
Returns to outlay (scale) are clearly increasing along the one scale 
line shown {OA). Since is greater than PQ^ a smaller increase in 
outlay on factors is required to raise output from 15 to 20 units than 
from 10 units to 15. Similarly, marginal productivity is increasing 
along MM {SP is greater than PR). 

Let us assume that initially the firm is producing fifteen units of 
output at point P. With given factor prices, if the firm now wishes to 
produce twenty units of output, and both factors can be freely varied, 
it will proceed to produce at point Q.on the scale line OA. This will 
require an outlay of OB, in terms of factor X (or OC, in terms of 
factor /), If factor Tis fixed in amount at OM and factor A" only can 
be varied, the only way to produce 20 units of output is to do so at 
point R. This would require a greater additional expenditure {BR. 
in termsof ATorCCjin terms of T) than would be necessary to produce 


268 Laws of refufns 


5« Eventually 

diminishing 

returns 


at (i in tonns of.V. or CC, in terms of Y). Since returns are 
incrcaMng strongl> along the scale line, the additional outlay needed 
to raise output along the scale line from 15 to 20 units (BB ) b 
smaller than the outlay needed to raise output from 10 units to 15 

B^R . SimilarK. to increase output from to to 15 units along MM 

from S to P requires an additional outlay of 5 ^^, while to raise it 
from 15 to 20 units from P to 7 ?) costs only an additional BB^. In 
other words, returns to outlay do not increase so rapidly along 
as along OA. The excess of B,B over BB^ is greater than the excess 
of 5 ^ 5 over BBj. Even so, returns tooutlay do still increase along MM. 

To put the point more generally, since the move from P to (I is 
along a scale line, the proportion between the factors which is 
appropriate to the existing ratio between the factor prices can be 
maintained. The move from to ^ is one which disturbs this ‘opti¬ 
mum’ proportion between factors. Production increases less rapidly 
along .\f.\l than it would have done if output could have been in¬ 
creased along the scale line OA instead. However, since returns to 
scale are inatasing inj- strongly, this depanure from the ‘optimum’ 
proportion between the factors does not cause an actual decrease in 
marginal product as output expand along MM. 

One can sum up thus, Whenever all the stale lines on an equal product 
map are straight lines through the origin, the following conditions will 
hold. If returns to scale (outlay) are constant, the marginal produc¬ 
tivity of a variable factor used in conjunction with a fixed factor will 
always diminish as more of the variable factor is used. If rctunis to 
scale (outlay) are decreo-ung, marginal productivity will likewise 
always diminish; when returns to scale (outlay) arc increasing, 
marginal productivity will still diminish unless the returns to scale are 
increasing sujfietently strongly to prevent this. 

Even if the scale lines arc not all straight lines through the origin, 
the above rules will always hold (though now for returns to outlay] 
provided that all scale lines slope upwards to the right. If scale lines 
take any other shape (c.if. arc horizontal, or slope downwards to the 
right), there will be exceptions to the above rules. It is impossible to 
say intuitively whether such exceptions will be numerous, but one 
must allow for the possibility that they w ill occur. 


It follows from this discussion that the ‘law of diminishing returns 
docs not hold with all types of production function. In some situations, 
marginal productivity may rise before it ultimately falls. However, 
there is no a prion reason for believing that marginal productivity 
will not ultimately fall. Ihc ‘law of eventually diminishing marginal 
productivity’ scorns to be \alid. While one cannot be certain that 
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marginal productivity will be diminishing over all ranges of output, 
there is no reason to doubt that in the end the addition of more and 
more units of a variable factor to a fixed factor will cause marginal 
productivity to decrease. The field will ultimately be overcrowded 
with farm labourers; the factory will be filled with workers, and so 
on. What is quite possible is that this may happen at an output 
larger than that at which the firm has already reached equilibrium, 
so that empirical investigations would not show diminishing marginal 
productivity. 

However, the law of diminishing returns comes to the same thing 
as the lawofvariable proportions. In the short run, the firm’s marginal 
cost curve is bound to rise in the end. Ultimately, marginal physical 
productivity will fall as the firm expands output along a given short* 
run marginal cost or marginal productivity curve. All the empirical 
evidence supports this view. There is as much certainty over the fact 
that in the short run marginal cost ultimately rises and marginal 
physical productivity ultimately falls as there is doubt over what 
happens in the long run. 

While the argument of section 10.5 was throughout in terms of 
only two factors, we have already explained that the results can be 
extended to cover situations were there are more than nvo without 
difficulty. 
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Armed with the findings of C^hapicr jo. wc may now return to the 
main trend of our argument and analyse (he way in which factor 
prices are determined. \Vc shall discover that the key to the pricing 
of factors of production lies in marginal productivity. The rewards 
of a factor of production depend in the end on whal it produces. 
Before turning to the detailed analysis it will be useful to explain its 
basic prineiples. 

We simpliiied our study of the pricing of goods by assuming that 
prices of all factors needed to make them were constant and given. 
In anal>-sing (he determination of factor prices, wc must allow expli¬ 
citly for the fact that the price of a factor of production is determined 
not only by conditions in the market for it, but also by conditions in 
the market where the product made by the factor is sold. Wc shall 
also show' what happens if there are differing degrees of imperfection 
of competition in both factor and product markets. 

It is cK^ar that it would be possible to undertake a lengthy and 
intricate analysis of factor prices b> assuming many different com¬ 
binations of conditions in the markets for factors on the one hand, and 
for the products the> make on the other. In order to simplify the 
analysis, we shall confine our attention to situations where there is 
either perfect competition or monopoly in one or botli markets. Tlie 
curious reader will no doubt be able to extend the anals'sis for himself 
to cover rases of oligopoly and monopolistic competition. 


One final point is important/We have seen that monopoly in the 
market fora prr)duct means the monopolist is (he only seller of a 
particular article.docs not need to worry about the reactions of 
rivals to changes m his price-output policy because they produce 
only very' remote substitutes for his own product- We must now 
envisage the poSsSibilily that in the market for a factor of production, 
where the buyers arc firms, there may be one firm which is large 
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productivity 


3.1 Productivity 


enough lo have a unique position on the buying side. To d«‘srribe 
such a situation. Professor Joan Robinson coined the word monopsony, • 
which is now generally used. A monopsonist is the only ftrm on the 
buyers' side of a market just as a monopolist is the only firm on the 
sellers’ side. A monopsonistic firm is the only firm demanding a 
particular factor of production. 

In this chapter wc shall find in evcr> case we discuss that the answer 
to the question : 'What determines the prices of factors of production ?' 
can be framed in terms of marginal productivity. The essence of our 
theory is that the price of any factor of production depends on its 
marginal productivity. What precisely we mean by marginal 
productivity—a concept already met with in the previous chapter— 
Is the next topic wc must discuss. 


It seems best to divide this e.xplanation of the meaning of marginal 
productivity into two parts. 


First, let us discover why we arc interested in productivity at all. The 
answer is that the productivity of factors of production is important 
because they arc not hired or bought because they are directly useful 
in the way that consumption goods are. They are useful only in¬ 
directly. They can produce goods which do satisfy wants directly. 
This is why the demand for factors of production depends on what 
they can produce—on their productivity. 

For example let us consider labour, because it was largely in 

connection with wage theory that the idea of productivity as the 

fundamental determinant of factor prices was originally worked out 

The economist finds the basis of his analysis of wages in labour 

productivity. He assumes that if the wage paid to one man is greater 

than that paid to another, then the first man produces more. This 

docs not, of course, provide a complete solution to the way in which 

wages arc fixed. The theory which we shall outline is more complicated 

than this, but productivity does provide a convenient starting-point 
lor a theory of factor prices. 

One im^rtant point must always be borne in mind. So far as 
c^omic theory is concerned, it is assumed that the relation between 
productivity and wages is a one-way relation. That is to say. it is 
^umed that wages depend on productivity, but that productivity 
does not depend on wages. Yet the relationship is by no means so 
simple as this in practice. It is perfectly reasonable to look upon low 
‘Thf Eronmus ejImpfr/nl Ccmpelilici,. p . 5,5. 
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wages in poor countries as the cause as well as the effect of low- 
productivity. Malnutrition among workers is often one cause of low- 
output- Nevertheless, it would be dillicult to devise a theory of factor 
prices if u agts depended on productivity bulproduclivity also depended 
on wages. Our theory will therefore hold that wages are determined 
b\ productivity and not vice versa. 


We have now seen why productivity is important in determining 
factor prices. What wc must now see is why it is marginal productivity 
matters. Why not average productivity? Why not productivity per 
man or per machine? The answer to this is the same as to the question: 
‘Why do we study marginal revenue and marginal cost in the theory 
of the firm?’ Just as an entrepreneur maximises profits when he 
equates marginal revenue and marginal cost, he also maximises 
profits if he equates the marginal productivity of each factor with its 
marginal cost. Wc arc back to the fundamental rule for maximising 
the difiercnce between two functions in differential calculus. One 
equates the derivatives of the two functions. 


Let us now build up an analytical scheme, based on marginal 
productivity, with w hich wc can outline the theory of factor prices. 
We must first make clear several assumptions, some of which wc 
shall relax later. 


First, wc assume that there is perfect competition in the market for 
a factor of production, say, labour. There arc large numbers of 
buyers and sellers of labour, none of whom is important in relation 
to the total of buyers and sellers. Second, wc assume, for the present, 
that there is perfect competition in the market for the product which 
the labour is making. Third, wc a.ssumc that the labour is homo* 
gcncou-s in the sense that all workers arc equally efficient. This is not 
an entirely reasonable assumption, but it will simplify our anal>'sis 
greatly. Fourth, wc shall assume that the number ofhours which will 
be worked each week by any one man is given and that problems of 
overtime can be ignored. This will enable us to measure amounts of 
labour in terms of numbers of men, each working a fixed number of 
hours per week. In this way wc can ensure that additional labour 
comes onto the market only in the form of more men and not in the 
form of longer hours worked by each man. Wc have a measure of 
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homogeneous labour which enables us to measure amounts of the 
factor in the same way as wc measured output in terms of units of a 
homogeneous product in value theory. Finally, wc shall for the 
present concern ourselves only with explaining what determines the 
price of a single variable factor which is applied to a given amount of 
one or more fixed factors. This must be borne in mind so as wc are 
making this restrictive assumption. 


On the basis of these assumptions let us begin by considering the 
marginal physical productivity of labour for a single firm. This can 
be derived from the firm’s equal product map, as wc saw in the 
previous chapter. Let us assume that we are concerned with a farm 
which produces potatoes and that as the number of men employed 
increases from one to ten, the weekly product of the farm changes as 
follows: 


Men employed 

Total product 
(kg of potatoes) 

Marginal physical 
product 

(kg of potatoes) 

I 

6 

6 

2 

13 

7 

3 

25 

12 

4 

45 

20 

5 

70 

25 

6 

too 

30 

7 

127 

27 

8 

'52 

25 

9 

>70 

18 

to 

180 

to 


The important feature of these schedules is that the marginal 
physical product of labour—the increase in the total product of the 
firm as additional men are taken on—rises when these additional 
men are taken on, until there arc six men. Once more than six men 
are employed, the marginal physical productivity of labour begins 
tod^line. ThU is the same situation as that discussed in our analysis 
of the ‘law’ of variable proportions in the previous chapter. As 
incre^ing amounts of the variable factor (labour) arc applied to a 
combination of fixed amounts of other factors, the marginal product 
oflabour increases up to a point (here where six men are employed) 
and then declines. Empirical evidence suggests that this is correct- 
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i( is ihr counurpart ol the U-shapcd sliori-ruii marginal cost curve. 
W e >liall assume that all marginal physical produclivity cur\’cs arc 
of this shape*. 

If more nun are emploved after the point of maximum marginal 
physical productivity has been reached, the marginal phvsieal 
prudutlivily of labour begins to decrease. This is simply another 
instance of the ‘eventually diminishing returns' discussed in Chapter 
lo. .After a certain stage has been reached, it must become iinprofu* 
able to go on applying more and more men to a given amount of, say, 
land and entrepreneurship, though when that stage will be reached 
vve cannot say. One important point must be remembered. The 
seventh man is assumed to be just as clFicieni as the sixth, even though 
marginal physical productivity begins to fail when he is taken on. 
Seven equally efTicient men produce just as much as each other, but 
each produces a little less than each of six equally cfTicient men had 
been able to produce. This is a result of physical production con¬ 
ditions and hits nothing to do with inelHcicncy on the part of any of 
the workers. Perhaps each of seven men has less 'elbow-room' than 
each of six men and marginal productivity falls ofl because of this. 

We begin from this hypothetical schedule of the marginal physical 
productivity of labour, showing how the marginal physical produc¬ 
tivity of labour changes in response to changes in the number of men 
emploved. It would be quite simple to go on to turn this schedule 
into a diagram of the kind wc drew in Cliapier lo. However, for our 
purposes we do not need a diagram showing the marginal produc¬ 
tivity of a factor in terms of physical units—in this case kilogrammes 
of potatoes. Wc are not interested in marginal physical productivity 

so much a.s in the monev which a firm earns from the sale of its 

♦ 

phNsical output- The entrepreneur does not normally pay his worker 
in potatoes but in cash. What interests the entrepreneur most is how 
much he can add to the tfitnuf of his firm when he progressively 
increases the size of his labour force. He hits to compare two things. 
The first is what the employment of each additional (marginal) unit 
of each factor (in this case labour) adds to the revenue of the firm; 
the second is what it costs him vs hen ho hires an additional unit of 
llie factor. 

Wc shall therefore find it more useful to draw what is called a 
pinTginct rti fnue productivity <une. I his shosvs the addition to the total 
revenue of the firm caused when successive marginal units of labour 
are added to the fixed amounts of the other factors which it employs. 
Such a curve can easily be constructed from a marginal physical 
productivity schedule like tliat in Table i i.i, if one knows the price 
of the firm’s product. Lot us assume that potatoes are 5c>p per kg. 
Since we are assuming that competition between sellers in the jK)tato 
market is perfect, we can take this price of 3op as given and unalicr- 
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able whatever the output of the firm wc are studying is. Thus marginal 
revenue product, in perfect competition, is simply marginal physical 
product multiplied by price. The marginal revenue productivity 
schedule of the firm in question is therefore as follows: 


}tumber of men 

Marginal physical 
productivity 
(kg ojpotatoes) 

Marginal rfvenue produetiviiy 
(physical productivity ' 
price (£0-30 per kg) ) 

1 

6 

300 

2 

7 

3-50 

3 

12 

600 

4 

20 

10-00 

5 

25 

1-2-50 

6 

30 

1500 

7 

27 


8 

25 

12-50 

9 

>8 

9*00 

10 

10 

500 


This marginal revenue productivity schedule can be shown, 
alternatively, on a diagram like Fig. 11.1. Here, the marginal revenue 
productivity curve (MRP) shows the addition to total revenue when 
successive extra marginal units of labour arc employed by the firm 
in question. Numbers of men are measured along the x-axis and 
maiginal revenue product (in pounds) up the ^-axis. Marginal 
revenue productivity curves like the one in Fig. ii.i will form the 
basis of our analysis of factor prices. One can, of course, draw an 
average revenue productivity curve bearing the usual average- 
marginal relationship to the marginal revenue productivity cur\’c. 
The curve (ARP) in Fig. i i.i does this. Such a curve shows, for any 
level of employment measured on the x-axis, the average amount of 
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revenue earned for the firm by each man. 1 hac is to say. the average 
revenue produciivitv of labour at any level of employment is total 
revenue divided b\ the number of men employed. Since the marginal 
revenue productivity curve is shaped like an inverted U. it cuts the 
average revenue productivitx curve at its highest point.i 

One important problem has so far been ignored- \Vc have already 
seen that a factor of production can produce output only when used 
in conjunction with other factors. The output of a firm is not the 
consequence of using a variable factor in isolation. It is produced 

bv that factor only when it is combined with other factors. The 
average revenue productivity curve wc have drawn in Fig. ii.i 
shows total amount of revenue divided by the number of men. It 
does not take account of the fact that some of the revenue earned by 
the firm is due to the productivity of the other facton—land, capital 
or enterprise— used in conjunction with labour. We therefore need 
to distinguish between the gross and the ml product of a factor. The 
average gross revenue produciivitv of the factor labour is the total 
revenue of the firm at any lev el of employment divided by the numb<;r 
of men employed. The average ml revenue productivity of, say. 
labour is the lota! net reunue attributable to labour divided by the 
number of men employed. We therefore need to ensure that the 
revenue productivity curves wc draw show only the productivity of 
the factor whose price we arc interested in, If we arc concmed with 
labour we need to draw curves showing the ml, and not the gross, 
revenue product of labour. 

There are two possible wav-s of discovering the net productivity of 
a factor. It would be perfectly legitimate, in an elementarv' analysis 
like this, to assume that only negligible amounts of the co-operating 
factors were being used. If this were the case, their contribution to 
the gross revenue of the firm would be so small that it could be ignored. 
One could justifiably regard labour as the only factor producing 
revenue. Gross and net revenue productivity would amount to the 
same things. 

This is an unrealistic procedure and there is a rather more saiis- 
faciorv method- Wc can discover the net productivity of, say, labour 
from its gross productivity, if wc assume that the aggregate rewards 
of the other co-operating factors are independently known. At each 
level of employment of labour wc can deduct from the total gross 
revenue of a firm a sum of money equal to the aggregate of all the 
other factors except the one wc arc considering. This gives us the 
total net revenue productivity of the factor under consideration. \Nc 
can then derive average and marginal mi revenue productivity from 
total ml revenue productivity in the usual way. This reductioiuof 
gross to net revenue is not easy when the amounts of more Uian one 
p. 140 
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factor can var>’, as they may do. We shall postpone these difficulties 
until Chapter i6. With a single variable factor, the task of translating 
gross into net revenue productivity is fairly simple. 

We shall therefore assume for the present that the amount of 
capital and entrepreneurship used by each firm is fixed. If we know 
the ‘prices’ of capital and entrepreneurship, wc can assume that a 
fixed amount of money represents the ‘normal’ profit of entrepreneur- 
ship plus the ‘price’ of the given amount of capital. If we deduct this 
from the total gross revenue of the firm at each level of output, we 
can discover total nel revenue at these levels of output. It is then not 
difficult to derive the average gross and average net revenue produc¬ 
tivity curves. We simply divide total gross and total net revenue at 
each level of employment by the number of men employed. 

In Fig. I j .2, the curves AGRP and ANRP respectively represent 
the gross and net average revenue productivity curves of labour (the 
single variable factor). Since the factors other than labour are fixed 
in amount, any rectangles in Fig. 11.2 like KLMN and PQRS have 



the same area. The same fixed sum of money representing the 
combined, constant costs of capiul and entrepreneuRhip together is 
associated with a progressively larger volume of labour as output 
nses. Wc have not shown marginal net and gross revenue productivity 
scpar^ely in Fig. 11.2 because with only one variable factor there is 
no difficulty in ^Iculaiing marginal revenue prtxluctiv'ity. When 
only one factor is variable, marginal revenue productivity is the 
same whether one is considering net or gross revenue prtxluctivity. 
Until further nouce, we shall refer to marginal revenue produc- 
ity curves and not to marginal net revenue productivity cuivcs 

^c or sirth'" - «udWng a single triable 

factor. Sin« the amounts of the other factors aro the same whatever 

faceor thal the revenue of the fim. can be altered. This U essentially 
the same problem as with the marginal costs of the firm. In the shm 
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lur). iljc lOsls o( fiurrprciKursinp and capiial arc fixed: they do noi 
ente r Jtito the firm s marginal cosi cune. We can therefore analyse 
the priiini; of a sinijle variable factor with the prodtiriiviiv curves 
Nhown in l iu. 1 1 .-j. Labour is the onK \ ariable factor, and we do not 
need to complicate our anahsis further until C'hapier 16, when we 
ha\r to allow for more than one factor beinj; used in varying amounts. 

\\c lijve spent a great deal of tune explaining the meaning of 
marginal and average revenue productivity curves because the\ 
represent (he chief weapons of analysis winch we shall use in our 
ciiscuvsion ol the pricing of factors of production. In fact, the marginal 
revenue prtjductivity curve of a factor of production to the firm is 
reallv (he firm's demand curie for that J actor of production. In this analysis 
we shall consider the marginal revenue producliv it) curve of labour 
because labour seems to be tlie factor which is most likelv to he 
variable. Whal we have to say applies, in principle, to any other 
variabh* lactors of production as well. The marginal revenue produc¬ 


tivity ol labour to the firm is the firm's demand curve for labour. It is 
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often said that the demand for labour is a derived demand because 
labour is hired onl> for what it will produce. So in Fig. 11.the 
marginal revenue produciivitv curve (MRP) shows the ‘derived 
demand curve for labour of a hypothetical (irm. It is a demand 
‘derived' from the demand for the product labour is helping to make. 

Since we are at present assuming perfect competition between the 
firms demanding labour, the supply side of the entrepreneurs 
problem is simple. The supply conditions confronting each firm are 
n*prescntrd by the horizontal straight line It'IT. Ibis shows the 
supply curv e of labour to the individual firm. Since (here is perfect 
competition in the labour market, the firm can hire just as much 
labour as it wishes at the ruling wage of per man. Just as a 

perfectly competitive lirm can take the price at which it can sell its 
product as given, so it can take the w'agc per man a.s given too. 1 he 
firm’s demand for labour is so small compared with the total demand 
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for labour that any change in the individual firm's demand, even a 
proportionally large one, docs not affect the price of labour. This is 
a perfectly legitimate assumption since wc are concerned only with 
the problems of a single competitive firm. 

In these circumstances the firm can regard the curse M’lr as 
representing both the average and the marginal wage (/lll'and .l/H'j. 
The average amount of money paid to such a worker is 
Similarly, the addition of every- marginal unit of labour increases 
the wage bill by COW too. 

The firm will be in equilibrium —profits will be maximised — 
whm the marginal revenue productivily of the foitor (in this case ^ 

equal to the marginal cost of thefactor—the marginal wage (in this case OWj. 
In Fig. ! 1.3 this happens when OA'men are employed. Iffewer men 
were employed the firm could add more to its receipts than to its 
costs by increasing the employment it offered. For the marginal 
revenue productivity of labour would then exceed its marginal cost. 
Similarly, if more than O.V men were employed, the marginal cost 
of labour—the marginal wage—would exceed its marginal revenue 
productivity. The firm would be paying more to its marginal 
employees than their employment was adding to its revenue. The 
firm is in equilibrium, in Fig. 11.3, when ON men are employed. At 
that level of employment profits arc at a maximum. It should be 
noted that, with perfect competition between buyers of labour, 
equilibrium is possible only if the marginal revenue productivity 
curve of labour is falling at and near the equilibrium position. This 
explains why economists have been so anxious to show that marginal 
ph>'sical productivity must eventually diminish. Othenvise equilib¬ 
rium would be impossible. Of course, if there is imperfect competition 
in the labour market, equilibrium could occur without there being 
diminishing mai^nal productivity of labour, because the supply 
curve of labour would slope upwards. 

In perfect competition, since we shall continue to assume ‘ration¬ 
ality’ on the part of the entrepreneur, a firm will be in equilibrium 
when the marginal revenue productivity of any factor to the firm 
equals its marginal cost. Profits will then be maximised. With perfect 
competition between firms buying in the factor market, this means 
that in ‘full’ equilibrium the average cost of the factor will also equal 
its marginal revenue productivity. The condition for full equilibrium 

of thc/rm when there is perfect competition in the labour market is 
thus: 

Marginal revenue productivity of labour 

= Marginal wage=Average wage 

It will be seen in Fig. 11.3 that, with wages at COW, the average 
net revenue productivity of labour is also equal to the wage. This 
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implies that ilu* indusln isak> in lull c<|uiiibriuin, with inircprcnoun 
earning onl\ nornia) profits. 

riu- position is analogous to tlial sliown in diaKrams wliicti repri.-- 
M iu till' ctjuilibriuin of ilio firm in terms of costs attd earnings. In a 
pcrfectls-coinpetilivc industn, where oiilrepreneuni arc homogen¬ 
eous. every firm s aserage revenue productivity tune will, in full' 
equilibrium, be tangential to the 'wage-line', as iti Fig. 11.3. In the 
short run. the 'wage-lino' might be below or, of course, above ll'lf, 
in which case greater or less than normal profits respectively would 
be earned. In the long run, firms would then enter or leave the 
iiidustr\ until normal profits only were being earned. 

For e.xample. if the wage-line is below If'lf. as at If ,M’,, employ¬ 
ment will be 0 .\', and abnormal profits of If ^Q,lR^P will be earned. 
The firm is in equilibrium but the industrs is not. In the long run, 
firms will enter the industry until only norma) profits are being 
earned. The entry of now entrepreneurs into the industrs will lower 
the price of its product and this will low er the marginal and average 
net res etiue productivity cur\cs. Similarly, an increase in the demand 
for labour b\ the expanding industry' may raise wages and/or reduce 
labour productivity. I'he average revenue productivity curse will 
then fall and the 'wage-line' rise until they arc tangential to each 
other. In the same wa\, if firms in tfie industry are earning less than 
normal profits, entrepreneurs w ill leave the industry until equilibrium 


is reached. 

It should be apparent on rcllection that Fig. 11.3 is closely related 
to the sort of diagrams we used in analysing the equilibrium of the 
firm in terms of price and output in Chapters 5 and 6. It will llierefore 
be useful to studv the similarities and difrerenees between these 
two kinds ofdidgram. 

In Kiy. 11.4a wv reproduce the c&scntial pari.s ol TIk. 11.3. In 
Fig. 11.4c wc have shown ihc cost and revenue curxes of the same 
firm. J o simplify the analysis, wc assume (hat instead of paying a 
fixed amount of money for entrepreneurship and capital the firm 
pays nothing. This makes the interpretation of the diagrams simpler, 
but makes no dilfercnce in principle. The produetivits and cost 
curx'cs ihu.s represent labour productivity and cost only. Fig. 11.4b 
shows the production conditions for the good in question and provides 
a link between Figs. 11.4a and 11.4c. The total product curve TPC 
shows how the total output of the good made by the firm changes as 
c mpJoNmcnt is increased-* 

In Figs, j 1.4a and 11.4c it is assumed that the firm is in equilibrium, 
maximising profits, and also that the industry is in equilibrium with 
each indivulual firm earning normal profits. J'he two diagrams show 


•ti will be nolfd ihjt ihc scale on the in Fig 11 .|b is larger Uuin on the »»axis 

in Fi£ II .4c 
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us that the firm is in equilibrium when OA/ units of output art- 
produced and ON men arc employed. Figure 11.4b shows that 
production conditions are such that when O.V men arc cmploscd a 
total output of OM units of output will be produced. What the 
entrepreneur is doing in Fig. 11.4c is to find how many units of 
output he must produce in order to maximise profits by looking at 
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his cost and revenue curs-es. The size of the labour force needed to 
produce this output is shown by Fig. 11.4b. In Fig. 11.4a the entre- 
prcncur is deciding how many men to employ in order to maximise 
his profits. He docs this by taking the number of units of output 
produced by various labour forces, as given to him in Fig. it.4b. 
The two diagrams 11.4a and 11.4c thus represent the same equilib¬ 
rium position for the firm in different ways. Since each diagram 
shows different variables on the two axes, there is no direct or 
obvious link between them. Figure 11.4a shows the revenue produc¬ 
tivity and the wage per man. Figure 11.4c shows labour cost (there 
being no other costs) and revenue per unit of output. It is impossible 
to translate one diagram direcUy into the other. The diagrams 
represent the same equilibrium position, but in different ways. 

To sum up, an entrepreneur will take on more units of any variable 
factor of production until its marginal revenue productivity is just 
equal to Its marginal cost. If the factor is labour he will employ more 
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nu n uruil itic nuirsinal worker adds to the firm's revenue just as 
nuu h as he adds to its wage hill I he firm is in equiiil)rium in its 
purchases of labour ulien the marginal wage ecjuals the marginal 
resenue productivits of labour. In perfect eonipetition, with full 
equilibrium, this also means that the wage equals the average inci^ 
revenue produrtivitv ol labour. 


I hi' first step in our theory of the pricing of factors of production, 
then, has been to show that a firm will act in a determinate way to 
maximise its profits It will go on hiring more factors of [iroduction 
until the marginal revenue productix il\ of each factor equals the 
marginal cost of tliat same factor. But lliis has been a verv simplified 
analysis. We have ignored the problem of how to price more than 
one lac lor at a time and have assumed that there is perfect comprth 
lion. I hese are assumptions which we must keep for the moment, but 
it is now time to line! out what happens in the iiidustrN as a whole 
rather than the firm. 

\\e have so far taken wages as given, and have sliown that the 
Nohime of employment olFered by tin* l:iin depends on the marginal 
revenue productivity ol labour. We now want to find how' the wage 
ol labour itself is determined. \Vc can do this only bv Itxiking at all 
c*ntrepreneurs on the one hand and all workers on the other. It is 
impossible for the level of wages to be afFectgd by the action of a 
single entrepreneur when there is perfect coinpelition. We arc 
therefore jusiilied in assuming the level of wages to be constant w hen 
we are dealing witli the single firm. But wages can be taken as given 
onlv bv the individual firm. For tin indusirv as a w hole, ihcv are not 
nere5Lsarih so given. We must therefore find how lliev are determined. 


5. Wages and 
marginal 
revenue 
productivity 


I he individual firm's demand for labour at any w age dejiends on 
the marginal revenue productivity of labour. As one would expect, 
in the whole indusirv wages also depend in part on the marginal 
revenue productivity of labour. (We shall continue to assume that 
there is perfect competition in l)oth factor markets and product 
markets.) As with all prices, the price of labour depends on supply 
and demand. We have seen that the problem of (hr individual 
entrepreneur in the product market is to equate supply, in the form of 
marginal cost, w ith demand, in the form of marginal revenue. In 
the factor market, the individual entrepreneur has to balance supply 
in the form of the marginal cost of the factor against the demand for 
it in the form of its marginal revenue productivity. 

W'hen wr turn from the individual entrepreneur to the whole 
industrv' the price of a factor to the indusirv, like the price of the 
product of the industry, also depends on demand and supply. We 
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now have supply in ihc form of labour available at various wage 
rates whilst demand depends on the marginal revenue productivity 
of that labour—this time to the whole industry. Since it is the price 
of labour which is now being determined, we have to discover the 
shape of the demand and supply curves for labour. A.s usual, it is 
reasonable to think that the demand curve for labour will slope 
downwards and that the supply curve will slope upwards. We could, 
«if course, consider all conceivable shapes of demand and supply 
curves for labour, but that would not be very useful. We are mainly 
interested in the way in which wages arc influenced by marginal 
productivity —in the way in which the demand for labour influences 
wages. It will therefore pay us to ignore complicated conditions of 
lal)Our supply for the moment. Wc shall assume that the total supply 
of labour is fixed whatever the wage offered; that the elasticity of 
supply of labour is zero. 

This will not always be the case. Indeed, it will not be the normal 
case, but it will allow us to simplify the analysis. Let us consider what 
this assumption means. First, it means that there is a fixed number of 
men who will work for the industry quite irrespective of the wage 
offered. Second, it means that the labour is ‘specific’ to the industrv'. 
The men can work in the industry only and cannot do the jobs 
required in another industry, even if wages there arc higher. There 
is, in other words, no mobility of labour into or out of the industry we 
are considering. Third, the vertical supply curve of labour implies 
that all workers are prepared to do a full week’s work whatever the 
level of wages. Wc shall ignore for the moment the possibility that 
some workers (coal-miners arc supposed to be the chief offenders) 
will work for five days a week if paid £io a day, but if they are 
given £20 a day will work for three days and spend two days in bed 
or at the races. We shall also continue to assume that there is no 
overtime working. While these assumptions mean that our analysis is 
simple, a simple analysis does at least have the virtue of showing just 
how the various influences work. 

Wc start then in Fig. 11.5 with a vertical supply curve for labour 
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Ms showing that there is a fixed number of men let u$ call this 
().\f willing to work whatever the wage. We must now discover i 
what will be the shape of (he demand cunc for this labour. To do 
this let us consider two eases; fir^i, where the demand curve is 
downward-sloping; second, where it is horizontal. 

Firsu let us lr> to discover when the demand curve for labour will 
siofx* downwards. Let us consider the situation shown in Fig. 11.6, 


Fig» 11.6 
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In Fig, I J.6a we show the demand curve of a firm for labour. This 
demand curve, the marginal revenue productivity curve of labour for 
the firm {MRP) has the usual humped shape. The average (net) 
productivity curve of labour {AARP) is also shown. Current wages 
are assumed to be at the level denoted bv the line II IT. The firm U 
therefore in TulF equilibrium, earning only normal profits and 
employing OS men. If we now assume that wages fall to II jH ^ 
the demand for labour increases from 0-\ to 0.\ j. 

Let us now assume that the industrx is composed of ten identical 
firms. If thb is the case, then, for a given fall in wages, the demand of 
the industr> for labour will increase bv ten times the amount {.VA|) 
by which it increases in the individual firm. This is shown in Fig. 
11.6b. Fhe fall in w agi's raises the amount of labour dcmandexi from 
()\f to 0 A/|. It can be seen that the demand curse for labour ol the 
whole induslr>‘ here slopes downwards. The elasticity of demand for 
Iab4)ur in rc'sponse to the given fall in its price will be the same both 
for the firm and the industr> in this particular case. i Elasticity of 
demand is concerned with proportional, not absolute, increases in 
demand as a result of changes in price.) 

In adding the marginal revenue productivity curves of the indi¬ 
vidual firms together sideways, as we have done in Fig. 11.6b to 
obtain the demand curve for labour, we have assumed that the pnee 
of the industr>'’s product is given whatever the output. For the 
individual firm, show n in Fig. 11 .Ga, this assumption that the demand 
for its product is infinitely clastic is reasonable. For the industrv, it 
is not reasonable. The demand curve for the product of the industr> 
is almost certain to slope downwards. What v%*e have done in Fig. 
11.6b is to depict the marginal ffvatuf productivity of the factor 
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(labour) to the industr>' at each level of output as equal to tnarginal 
physical productivity of the factor multiplied by price of product. The 
correct definition would be marginal physical productivity per unit 
of factor ' marginal revenue to the industry. The demand cur\’e for the 
industry, and therefore the marginal revenue curve for it-s product, 
mur/slope downwards. Nevertheless, this simplifying assumption that 
price, and therefore marginal revenue, is constant for the industry 
whatever the level of output, will ease our task now. We shall abandon 
it later. 

Let us assume that when the firm in Fig. i i.6a was in the original 
position with a wage of IFfF, it was in full equilibrium. We know 
that the industry was also in full equilibrium because wc are assuming 
that all firms are homogeneous. If we also know the supply curve for 
labour, we can tell what the wage would actually have been. For our 
assumption, made above, that wages fell from OlV to 0 i\\ was made 
simply to show the shape of the demand curve for labour. Having 
discovered the shape of that demand curve, we must now use it in 
conjunction with the supply curve of labour to discover what the 
wage will actually be. This can be seen from Fig. 11.5, where DD is 
the demand curve for labour, MS is the supply curve, and OH’ is the 
wage at which supply and demand are in equilibrium. 

Let us now assume that while the demand for labour remains the 
same the supply b increased. Let us imagine that to begin with wc 
arc considering a colony with a fixed labour supply of only OM men 
willing to work in the industry with which we arc concerned. Now 
let us assume that an immigrant ship brings MMi new workers who 
arc willing to work under exaedy the same conditions as the existing 
workers. The supply curve shifts from MS to but remains a 
vertical straight line. Elasticity of supply of labour is still zero. The 
result of thb change, seen in Fig. 11.5, is to lower wages from 0 W to 
OlV^. Wages fall because the supply of labour has risen, but demand 
conditions have not changed. Wages arc still equal to the marginal 
revenue produedvity of labour, but that marginal revenue produc¬ 
tivity Itself has fallen now that more men arc employed. The impli¬ 
cation of thU is, ofcoune, that the number of firms in the industry 
remains consunt. This further implies that entrepreneurship is 
assum^ to be a fixed factor of produedon for the whole industry, 
while labour is assumed to be variable in amount 

Diminuhing marginal revenue productivity in an industry thus 
does not result from the fact, taken in isolation, that the supply of 
abour has increased. It follows from the fact that we have a^umed 
kbour and entrepreneurship to be used in varying proportions. 
Diminishing returns are a corollary of the fact that the number of 
entrepreneurs did not increase as the supply of labour rose. This is 
an important fact to remember. It is important, not least because 
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tradiClonal <TonoTnic (hrorv often based icselt on this assumpeion and 
diTixed generalisations about wa^es from it. 

I uo 1 liar coiulusiuns mas be drawn lirsi. il it is hoped (o main* 
lam wayes at the eMsiin^ le vel, the munii^rant ship should be sunk. 
Or. to pul it anoclur \va\. il parents want their children lo follow 
them in the same indusirs. the wav to keep up wa^;es of future 
i^eiieralious in that indusirs is lo restrict the size of families. Second, 
it luture e ntrepreneurs are the sons of (he present enirepreneurs, 
worke rs should encourage entrepreneurs to have iar^e families. TUv 
more entrepreneurs there are, the higher the lesel ol wajies. If the 
sijppis curse of labour is given, the more cntre[)reneiirs there arc. 
the larther lo the right will the demand eurse of the indiistrv for 
labour lie and the higher will wagers be. 

If one thinks carefulK about this second case, it is clear llial if the 
suppis of entrepreneurs is inlinitels elastic at the current rale of 
profits in the lt)ng run, the long-run demand curse for labour will 
be a horizontal straight line. Indeed, this is the horizontal demand 
curve for labour which we set out to discover. In the first case, that 
of the dovvllward-^loping demand curve for labour, we were impli¬ 
citly assuming that entrepreneui*s could earn abnormal pr()fits wlun 
wages fell because the number of firms in the indtisirv was limited. 
Now, vve are assuming that dn llie long ruin there is an infinitely 
elastic suppK ol homogeneous entrepreneurs, all of whom are ctpially 
efiicienl. In ihisciise there will be no (long-run) abnormal profits and 
die long-run demand for labour will be infinitely clastic. In the long 
run. llie number <if firms will expand and the demand for labour will 
increase whenever there is a lendeiicv (or wages to fall and so tar 
abnormal profits to be earned. 

One niav therefore sum up as follows. 1 lie demand curve for 
labour will always slope downwards il the number of firms land thus 
of entrepreneurs) in the iiidustrv is fixed, as il must be in the short 
run. Btit even if the number of (inns in the induslrv is not fixed, as 
will normally hap|>en in the long run, the demand curse (or labour 
c an unlv be horizontal if entrepreneurship of the same qualiiy is in 
inimitelv clastic supply lo the industry at the existing level of normal 
profits. If entrepreneurs arc heterogeneous, those outside theindustrv 
being less efiicienl than those within it, the demand cuac for labour 
must slope downw ards. Wages have to fall in order that less cflicieiit 
entrepreneurs can enter the industry and cam normal pnifits in it* 
Only if ‘homogeneous* entrepreneurs are available in sullicicnt 
numbers at the existing rale of normal profits can the demand cunt 
(or labour be horizontal. \Vc arc, of course, assuming througlioiit 


that labour is homogeneous. 

This situation vvliere the demand cune lor labour is a 
straight line is, however, even less probable than il appe 


liorizonial 
ars at first 
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sight. It can only exist at all on our assumption that thr price of the 
product made by the competitive industry is constant. ho\ve\ er larg*- 
or small the industry’s output is. But it is unreasonable to think that, 
even though the industry expands, the price of its product can remain 
the same. The only hope of maintaining wages if the supply of labour 
increases is therefore that when the immigrant ships bring new 
worken they will also bring a shipload of consumers. That is to sa\. 
there must be an increase in the demand for the product of the 
industry' in which we are interested, from those working in other 
industries. We arc making the usual assumption of partial equilibrium 
analysis that the demand for labour in a single industry is independent 
of the supply. This means that workers do not buy the production 
of their own industry. So, if the supply of labour to an industry 
increases, then unless consumers as a whole increase their demand 
for its product the price of the product must fall and the mone\ wages 
of workers in the industry will drop. Wages will be constant only in 
terms of product made and to measure any worker's wage in terms 
of the product he makes is not very helpful. He will be unlikely to 
buy substantial quantities of the product; if indeed he buys any at all. 

It is clear that a horizontal demand curve for labour is a most 
unlikely occurrence. We shall therefore as.sumc that ilte demand 
curve for labour (and indeed for any other factor) slopes downwards 
both for the firm and for the industry. This demand curve will, of 
course, show the elasticity of demand for labour, which can be 
measured in the normal way. Broadly speaking, the more rapidly 
the marginal physical productivity of labour falls as employment 
increases, and the more rapidly the price of the product made by 
labour falb as iu output rises, the less elastic the demand for labour 
will be. The opposite will, of course, also be true. 

We have now seen that the wage of labour in a perfectly competitive 
industry' depends on demand and supply. Demand conditions are 
represented by the marginal revenue productivity cun’e of labour to 
the industry. Supply conditions are represented by a curve showing, 
for each level of wages, what the volume of labour offered will be. 
Wages arc determined by the intersection of these two curv es. 


6 . Monopsony We must now go on to sec what will happen when competition 

between the firms buying labour is not perfect. To some extent our 
analysis will be simpler in thU situation. We shall no longer need to 
study first the individual firm, to sec how much labour it will employ 
at a given wage, and then the industry, to see what that wage will be. 
n monopsony, demand by the monopsonist is the only demand for 
the factor of production. The monopsonbt’s demand for, say, labour 
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will dciormiiu* wages in conjunction vsith the supply conditions for 
ilnil labour. We have alreads discovered tliai where there is perfect 
cornpetnion boili in the factor market and in the product market, 
the price ol an\ factor of production is equal both to its marginal 
revenue product and to the price at which its marginal physical 
product is sold. It is determined bv demand and supply conditions. 
Let us now see what forces determine factor prices for a firm which 
is a monopolist in the product market. 

For the firm that is a 'monopolisi-monopsonisl' the demand for 
labour will still depend on the marginal revenue productivity curve 
of labour. But the marginal revenue product of anv unit of labour 
cannot be so easilv calculated when there is monopoly as it could be 
when there was perfect competition in the product market. With 
perfect competition, marginal revenue product equals marginal 
physical product multiplied bv the (constant) price of the product. 
Suppose that the employment of an additional unit of labour adds 
ten wheelbarrows to the output of a firm, and that the price of a 
wheelbarrow is jQ\o whether the individual firm produces lo or 
I 000 wheelbarrows, It is clear that the marginal revenue product 
of labour is then £}00. The sale of the ten wheell)arrows has added 
£}oo to the earnings of the firm. With rnonopolv, the price of the 
product is not constant but varies with output. A further complication 
is therefore introduccd. 

A marginal worker may still produce ten wheelbarrows. The 
marginal physical productivity of labour may therefore still be lo 
units of output. But the price of wheelbarrows will now fall as output 
rises. I'hc ten additional wheelbarrows produced by employing a 
marginal worker who raises a firm's output from, say, loo to iio 
may be sold for ;(^io each. The value of the marginal physical product 
is still £ioo, but the price of wheelbarrows may be lower now that 
output is tio and not too. For example, it may be that when too 
wheelbarrows were being sold, the price of each was £io-^o. Now 
that output is i lo, suppose that the price of each falls from £10*50 
to £10. When this marginal worker is taken on, the firm earns £50 
lesson the existing output, i.e. £o*5olcsson each of too wheelbarrows, 
I he employment of the marginal unit of labour has therefore added 
£b^ (^<*0 to the firm's revenue. Ten more wheelbarrows have 
been sold for a total amount of £too, but £50 less has been earned 
on the other too wheelbarrows. They were previously sold for £i 050 
but arc now* sold for only £1 000. The marginal revenue product of 
labour is thus £30, w hile the value of the marginal physical product 
of labour, i.c. the price at which the marginal physical product is 
sold, is £too. 

In monopoly, therefore, the marginal revenue product of a factor 
at any level of employment is not marginal physical product x price 
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of product; it is marginal physical product x marginal revenue from 
selling that physical product. It is still the net addition to the revenue 
of the firm resuItingTrom the employment of a marginal unit of the 
factor, but we now have to allow for the fall in the price of the firm’s 
product. This results from the fact that the monopolist’s average 
revenue curve is downward-sloping and not horizontal as the perfect 
competitor's average revenue cur\’c is. 

The result of this is to make the marginal revenue productivity 
curve of a factor to a monopolist slope downwards more rapidly than 
it would do if he were producing in perfect competition. Figure 11.7b 
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shows the demand curve (marginal revenue productivity curve) for 
labour of a firm producing in conditions of perfect competition. 
Figure it.7a shows the demand cun-e of a firm with an identical 
marginal physical productivity curve but which is a monopolist and 
not a firm producing in perfect competition. The difference between 
the shapes of the two curves results entirely from the fact that the 
first firm has a horizontal average revenue curve for its product 
whereas the second has a downward-sloping one. 

The supply curve of labour to the firm is also different for our 
‘monopolist-monopsonist’ from what it would be for the perfect 
competitor. Where the firm is buying in conditions of perfect com¬ 
petition in the labour market, the supply curve can be shown as a 
horizontal straight line. Where a firm is a monopsonist, it is the only 
buyer of labour and it influences the price of labour by altering its 
own purchases—by changing the level of employment. Wages rise 
and fall as the firm hires more or less men, whereas in perfect com¬ 
petition they remain constant however many men it employs. This 
raises a further problem. When there was perfect competition in the 
labour market it was possible for the firm to ignore differences 
between average factor cost-the price paid to each unit of factor- 
and marginal factor cost—the addition to the total cost of the factor 
when a further unit was engaged. These were all the same thing. 
Now there is a difference between marginal and average factor cost. 
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Fig. 11.8 



WluTi a (inn is a monopsonist ii can lower ihe average cosj of labour 
-a\ eragc wa^c - by reducing il5 demand for labour. Average wage 
Colal wage bill divided bv number of workers employed) is not equal 
to marginal wage. This is the addition to the wage bill when anotlier 
worker is employed- If employinrni rises under monopsony, the 
<iddiiion to the wage bill -marginal wage —will be greater than the 
average wage. The reason is the same as the reason why marginal 
cost rises faster than average cost when average cost is increasing 
with output increases. 

Let us consider an example. Suppose that a firm hires ten men at 
£‘^o per week and therefore has a weekly wage bill of ;(*3oo. If the 
firm now takes on another man. the fact that it is a monopsonist may 
mean that it has to raise the average wage to £32. If so, the total 
wage bill of the firm will rise to £3^^- There w ill be the £“^7 paid to 
the man who has now been taken into employment. There will also 
be a further £70 going to the ten existing employees now that wage 
per man has risen by £2. 

Tile supply conditions facing a monopolist in the labour market 
are shown in Fig. 11 -8. The position is analogous with that for any 
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rising cost cur\'c. The average wage curv'c shows the amount of 
money paid to each w'orkcr when various numbers of workers arc 
employed- For example, when OM men arc employed, they have to 
be paid £ 01 ^ each. As our example has shown, the marginal wage 
curve dofs not show the wQge paid to a mafginQl worker: oil workers receive 
the same wage. It shows the addition to the total wage bill of the firm when 
an additional unit of labour is taken on. \Vhcrc there is monopsony, 
an extra worker can be engaged only if a higher wage is paid to all 
other workers in the firm. The wage paid to each marginal unit of 
labour (and of course to each other worker) w ill be less than the 
addition to the total wage bill when he is employed. Since the average 
wage curve rises as employment goes up, the marginal wage cunc 
w ill be above the average curve. 

What, then, is the connection between the two sets of curv'cs 
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shown in Figs. 11.7 and 11.8? If they arc drawn together as in Fig. 
11.9 we can find the equilibrium of the firm in question. We assume 
that the firm will still wish to maximise profits. The monopsonist 
will therefore increase employment until the amount added to 
revenue (marginal revenue product) when a marginal unit of labour 
is taken on is equal to the total addition to the wage bill (marginal 
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wage). The marginal wage allows for the rise in the wages ofexisling 
workers when the extra man is taken on. 

This equality of marginal revenue product and marginal tvage 
will occur at point X in Fig. 11.9 when 0 \i men are employed at 
the wage Abnormal profits earned by the firm will be^^^HTQ/?, 
normal profits having already been deducted from total revenue, in 
order to derive the average net revenue product from the average 
gross revenue product. What, tlicn, is the dift'ercnce between this 
situation and equilibrium under perfect competition? The marginal 
revenue product of labour must still equal the marginal cost of 
labour (marginal wage). But there are two important differences. A 
change in the output of the product will lower its price because of 
monopoly in the product market. An increase in the number of 
workers employed in making the product will therefore lower its 
price. This makes it impossible to go on expanding employment as 
long as might have happened without monopoly-the marginal 
revenue product curve of labour is steeper. Second, the marginal 
wage curve slopes upwards instead of remaining horizontal as in 
perfect competition. 

There arc other differences too. Let us sum these up. If there is 
perfect competition in the factor market then, first, the marginal 
revenue product of labour equab the marginal wage; but that 
marpnal revenue product also equals the average wage. Second, not 
only do« the marginal wage equal the marginal revenue product of 
labour, it also equals the price at which the marginal physical product 

oflabourcanbcsold. 
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It Uktc is monopoly in ilu* lector market then, first, the average 
wage is less than the marginal wage. Second, Uu* marginal revenue 
product of labour is less than the price at which the marginal physical 
product of that labour can be sold. 

The causes ot this are to be found in the downward-sloping average 
revenue curve of the monopolist and the rising average wage curve 
of the monopsonist. Where a large firm is both a monopolist and a 
monopsoiusl, it is likeK to benefit in two ways. It can raise die price 
ol its product, and at the same time lower the wage paid to its workers, 
h\ restricting output and employment. 

It is only reasonable to think that a monopolist will also be a 
monopsonist. Ifa producer is making a large proportion of the product 
of an indusirv, it seems fair to think that he will also be employing a 
large proportion of the factors of production used by the industry*. A 
monopolist is therefore likely to have a similar kind (though not 
ncccssarilv degree) of control over both the price of his product and 
the price of the factors he uses. This may well enable him to earn 
abnormal profits at the expense of consumers and workers alike, 
though we shall see that if labour is unionised this may keep wages up. 

It is this feature of the monopolist's position which has led econ¬ 
omists and others to talk of‘monopolistic exploitation*. Unfortunately 
(he idea of exploitation implies some kind of moral judgment. It is an 
emotive phrase and it is far from ea.sy to make moral judgments, 
especially in a book where there has not been the space required to 
lay a foundation for making such judgments. Wc therefore make no 
moral judgments whatever about the role of a monopolist. 

We have described the equilibrium of the 'monopolisi-monop- 
sonisi* in terms of marginal and average revenue cun es and marginal 
and average wage cunes. Perhaps this does not show the position 
quite clearly enough. It may therefore be useful to show the same 
equilibrium position in terms of revenue and cost cimcs. Wc shall 
therefore approach the problem in two ways, with two different 
types of diagram. In Fig. 11.10 the position of the firm is set out in 
terms of the usual concepts of money receipts and money costs for 
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Fig. 11.11 


various outputs, assuming for the sake of simplicitN that the otil\’ 
costs arc labour costs. 

Figure ii.ioa needs no explanation. It shows the average and 
marginal revenue curves of a monopolistic firm. It shows what 
average and marginal revenue arc when output is at various levels. 
Figure ii.iob shows average and marginal costs. Since wages arc 
the only cost, it also shows average and maiginal wage, but it shows 
them per unit of output and not per unit of labour as is more usual. 
In other words, it shows marginal and average (wage) cost per unit 
of output. At output O.V/, wage cost per unit of output is MR. Wage 
cost per unit of output is a concept that is used less frequently than is 
wage per man, but it is exactly the same (when labour is the only 
cost) as average cost. 

The dotted line joining the two diagrams shows the output at 
which marginal revenue per unit of output equals marginal wage 
cost per unit of output. The firm therefore produces OM units of 
output, selling tham at £ 0 P each. Its wage bill is Oil’ per unit of 
output. It earns abnormal profits of (£FJ'+£lVr) x 0 .\f. Since the 
firm is a monopolist, these profits may well not be competed away, 
but go on being earned so long as the monopoly is maintained. 

An alternative way of showing the same equilibrium position for 
the firm is given in Fig. it. 11. In Fig. 11.11 b average and marginal 
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wage per man are shown. Figure 11.11 a shows average and marginal 
revenue, not per unit of product but per man. It uses the same 
^ncepts as we have used throughout this anal)-sis of the theory of 
a^or pncing—marginal and average revenue productivity curves. 

Here again, the doited line connecting the two diagrams shows the 
equilibrium position of the firm. From it we can deduce how many 
men wUI be employed in the equilibrium position. OJV men will be 
employed at a wage per man of£OlV. Average revenue per man U 
and profits are £{Pr+ IVV) x OM. The equilibrium of the firm 
can therefore be shown both in terms of revenues and costs of products 
and in terms of revenues, productivities, and costs of factors. Figure 
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11.10 slious an i xaniplt <>l thr fornKT type of rcniilihrium and Fig. 

11.11 slums the latter. 

We have rum provided, in outline, a theory which can be Kcncr- 
alised to slum how the reward^ of all lactors of production arc 
<letermined. Vet. although this theory can be applied equally to all 
tiu- broad groups of factors -land, labour, capital and enterprise 
there are distinctive features of each factor which make it important 
to apply the general analysis outlined above to each group of facton 
in turn. 1‘his we now do. 


Suggested 

reading 


ROHINSON, jo.xs Eeonomus of Itnftn/tcl Comfielilion. l.ondon, 1933 ' 
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a factor of 
production 
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Wages 


Ahhough our analysis of the pricing of factors of production has so 
far been carried out very largely in terms of the wages of labour, the 
theory we have outlined applies equally to all factors of production. 
However, each factor does have its own peculiarities and problems. 
In this chapter, we shall explicitly apply the conclusions of the theory 
of factor pricing to labour, explaining at the same time what are the 
main differences between labour and other factors of production. 
We can then see how far the theory of the pricing of factors of produc¬ 
tion needs modifying if it is to take account of these differences. 

In Chapter 11 we gave general rules by which to explain the pricing 
of all factors ofproduction. We saw that an entrepreneur will continue 
to purchase more of any factor until iu marginal revenue productivity 
is equal to its marginal cost—the addition which its purchase makes 
to the costs of the firm. With perfect competition in both the factor 
market and the product market, this means that for the firm the price 
of the factor is equal to the value (price) of its marginal physical 
product. For the whole industr>-, the price of any factor is determined 
by the marginal productivity curve of that factor on the one hand, 
and by its supply curve on the other. With monopoly in the product 
market, the value of the marginal product of a factor is greater than 
Its marginal revenue productivity. Similarly, with monopsony in the 
factor market, the marginal cost of the factor exceeds its average 
cost—Its pncc. This means that if there is monopoly and monopsony 
at the same time, employment in the firm is still set at the level where 
marginal revenue product equals marginal cost. However, in the 

are less than the price of the 
marginal product and greater than the price of the factor. 

This formal statement applies equally to any and all factors of 
production. It is our task now to apply it specifically to labour. Are 
there any differences between labour and other factors? If so, can 
we make valid generalisations about them? 

The characlcnstic of labour which distinguishes it from other 
factors ofproduction is a sociological one. It has been the tradition 
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III iiunoniics to dixulr tlic Jactori of production into four broad 
groups. One discusses tlic wages of labour, the rent of land, interest 
on capital and the profits of enterprise ior entrepreneurship). Some 
economists bas e suggested that there is no difference economically 
between the return to labour and the return to the other factors of 
[)roduciion. It is said that since returns to all factors of production 
depend on the marginal produclisity of the factor and its supply 
conditions, there is no difference in principle between them. Indeed 
one economist has gotic so far as to claim that the classification, land, 
labour and capital, is no more u.seful than would be the classification 
animal, \egetable and mineral. 

In this chapter, wc shall argue that a number of problems arise 
when one studies the wages of labour which do not arise with other 
factors of production. It does seem justifiable to distinguish labour 
from the other lactors. Of course, there arc bound to be some diffi¬ 
culties in being quite certain whether a specific unit of production 
factor is labour or not. For example, docs labour mean only manual 
labour? Or does it include clerical, 'white-collar' workers? How 
sliould managers be classified ? We should apparently have to include 
a j(^2oooo a year manager in labour: yet Mrs Jones earning £\ 5f 
a year from a snack bar or shop would be a capitalist, or entrepreneur. 

Wc shall select a typical case in order to asoid these border-line 
problems of definition. We shall consider the problems of those 
whose sole income is obtained from the work of their hands or brains, 
and who spend their lifetime working for an entrepreneur or, more 
generally, as subordinates to senior, or even middle-management, 
in a large firm. They arc people who may well not be ver>' interested 
in their work as such, but who carry on fairly cheerfully with rather 
dull jobs under fairly detailed supervision. 

11 seems reasonable to think that this type of factor of production 
differs from other factors in three main ways. First, this kind of 
labour will usually be found combining together in trade union o 
urge wage and salary claims on entrepreneurs. Second, such peopi 
arc. within limits, free to choose whether they will work on a part 
cular day or not, though thev will usually have less freedom ofchoici 
in deciding Imw long they will work on a given day. Third, they can 
decide whether or not to perpetuate themselves by bas ing children. 
All these choices are out of the question for land or capital. Machines 
and fields, being inanimate, cannot combine together. They cannot 
refuse to work because they are too tired or too bored; nor can they 
choose svhelhcr to replace themselves or to increase their numbers 
Labour can and docs. The main task of this chapter will be to discuss 
the consequences which result from the ability of labour to influence 
the conditions of its own employment in these svays. 

However, before looking at these Issues let us consider some of the 
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more general issues of wages and salaries using the kind of analysis 
set out in Chapters i and 7. Let us use this analysis to explain difTer- 
enccs in wages between industries and occupations. We have seen 
that the usefulness of labour to employers depends partly on its 
physical productivity—on the amount of physical product produced 
— and partly on the price at which this physical output can be sold. 
The first factor is probably more important in explaining differences 
in wages between occupations, the second in explaining differences 
between industries. However, in both cases, the nature of the supply 
conditions oflabour will represent an additional and important factor. 

Let us first consider the differences in the wages paid in different 
occupations. To take an obvious example: Why are the wages of 
skilled workers higher than those of labourers? Much of the explana¬ 
tion lies in differences in productivity; the skilled worker is more 
‘productive’. This does not necessarily mean that he produces more 
physical units of output. Indeed, with the divi.sion of labour an 
essential feature of all industrial activity today, few people produce 
the whole of any product themselves. What wc mean is that skilled 
workers will usually be more ‘productive’ in the sense that their 
contribution to industrial activity is a more essential one. However, 
merely to say this gives away the fact that it is almost impossible to 
separate the superior productivity of skilled workers from their supply 
conditions. At most times, skilled labour will be scarcer, and therefore 
more expensive, than unskilled labour. Not everyone is willing or 
able to spend the necessary time and money required to acquire 
skills which are useful to industr>'. Yet anyone can take on an unskilled 
job. To a large extent, the greater productivity of the skilled worker 
is simply a different way of expressing his scarcity. If there were more 
skilled men and women in industr>', their individual contributions 
would be less ‘essential’. However, whatever the reason, the produc¬ 
tivity of skilled workers is higher than that of unskilled workers. It is 
this difference which explains their higher wages. 

Having explained why, in general, skilled workers will earn more 
than unskilled ones, there appears to be one important reason why 
some tjipu of skilled worker earn unusually high incomes. This may 
be the result of unusually high productivity. In many cases it seems 
to be the result of deliberate restrictions on entry into a particular 
occupaUon. Especially where there is a strong trade union, workers 
in a particular trade may restrict the number of entrants to it. This is 
often said to have happened in the British printing trade. The result 
IS obvious. Given any individual industry’s demand for a labour of a 
particular kind, the smaller the number of men of that type who arc 
available, the higher wUl be the wage that they will earn. 

between induslries may also result from 
differences in productivity and skill. In the medical profession, where 
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"kill srcnl and e xpensive to acquire, salaries will be higher than 
sa\, in relusc collcclion whore no special skill is needed. However 
(lie rTH)sr inien“sling examples ofdificrencc in wages between indus- 
tries seemed to be the result ol differences in the prospcTity, and 
therefore the price level, in particular industries. Our anals'sis has 
alreadv shown that the marginal revenue productivity of labour 
depends not onl\ on the amount of physical output but also on the 
price at which this output can be sold. So. for f.xamplc» in the second 
hall of the nineteenth centur\ Britibh agriculture was declining while 
manulacturing industry was growing. Abstracting entirely from 
differences in the physical productivity of labour one found that 
wages were low in agriculture \sherc prices were low. but higlicrin 
manulacturing whore prices were higher. Again, of course, labour 
supply enters into the analysis. Even if there is little difference between 
the skills required in the declining and the expanding industries, 
which inav not alwa\s be the ca.se, workers mav find it difficv li to 

/ y 4 

Icavf tiu* areas w here indusiry is declining and move to areas where 
it is expanding. 11 the declining industry' also requires particular 
skills if labour is to it the problem is even more acute. So, 

lor example, people vvlio have been trained to work in the cotton 
industry will find it hard to move to jobs, say, in engineering factories, 
even if these arc nearby. Low wages in cotton will fail to reduce the 
supplv of specific’ labour in the cotton areas very substantially. 
Wage's may well fall to extremely low levels, unless government 
ac tion is taken. Similarly, a scarcity of a ‘specific’ labour in an 
expanding industry mt'ans that wages there will be even higher than 
the prosperity of the industry itself - working through a high marginal 
revenue productivity of labour would have guaranteed. 


2. Collective 
bargaining 

/ Ih. 


4 

Vc now move on to look at the results of the fact that workers arc 
,blr to combine in trade unions to press wage claims. Let us assume 
hat the workers in a particular industry', who have not previously 
lecn unionised, decide to set up a trade union. There has previously 
)een perfect competition between workers in the industrs. The 
rade union is now formed and goes to the employers. I hey agree that 
verN' man w hom ihcv emplov will, in future, be paid a week, 
leithrr less nor more. Let us also assume that the agreement is put' 
nto force complotelv, and that once it is in operation the trade union 
ndulgcs in no strikes, and the employers in no lockouts. Work goes 
in iisiiaf Wliat will be the result? 


We shall confine our attention to situations wlicre a trade union 
presses for a higher wage but does not make any stipulations about 
the numbers of wc^rkers to be cmploved. In fact, of course, being a 
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(a) Perfect 
competition in 
both markets 


monopolist, a trade union will have to take account of the fact that 
a rise in the price of labour will probably alter the amount demanded 
In practice, the main concern of trade unions is with the level of 
wages, if only because it is almost Impossible to control levels of 
employment. We assume here that when a wage-bargain is made, all 
members of the union are prepared to offer their services at the agreed 
wage. The supply curve of labour is therefore a horizontal straight 
line at this wage. 

Clearly, the conditions of demand and supply for labour arc 
altered. Instead of perfect competition between sellers in the labour 
market, there is monopoly. If the marginal revenue productivity 
curve for labour slopes downwards, there is a distinct possibility that 
fewer worken will now be employed. For the supply curve of labour 
will become horizontal instead of being vertical or upward-sloping, 
and we are assuming that the equilibrium wage will rise too. Workers 
are unlikely to combine in trade unions' except with the aim of 
raising wages. 

However, the problem is complex. The results of collective bar¬ 
gaining will differ according to circumstances in the markets for the 
factor and the product. There are four main combinations of circum¬ 
stances, assuming as we shall do throughout that there is perfect 
competition between buyers in the product market. Now that there is 
collective bargaining, we are also assuming that there is monopoly 
instead of perfect competition between sellers in the labour market. 
The four possible situations arc these: (a) Perfect competition 
between sellers in the product market and between buyers in the 
labour market, (b) Perfect competition between sellers in the product 
market, but a monopsonist buying in the labour market, (e) A 
monopolist seller in the product market but perfect competition 
between buyers in the lalx)ur market, fd) A monopolist selling In 
the product market and a monopsonist buying in the labour market. 
We shall consider the results of the advent of a trade union in each of 
these four cases. 


Where there is perfect competition in both the factor and product 
markets, then, for the individual firm, the wage will be equal to the 
value of the marginal physical product of labour, both before and 
^er collective bargaining is introduced. The result of the introduc¬ 
tion of collective bargaining will depend on whether the new wage 
is the same, higher than or lower than the existing wage. If wages 
arc merely frozen where they were, there will be no effect at all. 
The new agreement will merely underwrite the existing situation. 

Nevertheless, it is possible that even if wages were unaltered the 

L 
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iiiiroduiiion of collective bargaining would Itave some effect (| 
collective bargaining were instituted in an industry with a large 
niiitiber ol'sinall lirms. it is possible that the perfection ofcompctitioti 
between them has not beeti complete. Hard-hearted business men 
in some small firms may liave been holding down the wages of their 
unorganised workers below the general level. In this case, (he nev 
wage obtained from collective bargaining would improve the 
position o( sucli underpaid workers by ensuring that thev earned (he 




negotiated wage. This sort of problem is really one of imperfection 
of competition, but it may e.xist in conditions of apparent perfection 
The effect of collective bargaining will be to eliminate such accidental 
impcrfeccions- 

What happens when as we arc assuming, and as will normalh 
happen, collective bargaining is introduced and does more than 


merely undenvrile the existing situation but leads to an actual rise 
in wages.* If all firms in the industry’ are Itoinogeneous. the amount of 
labour used by each firm will be reduced by llic same amount. The 
wage paid to each worker in each firm will still be the same as that 
paid to each other worker, but it will be higher titan it was. Since 
the marginal revenue productivity cf labour in eacli firm dccrea.ccs 
as employment increases, the amount of cmplovmerit in each firm 


must be reduced as wages rise, if firms are to maximise proii'». In the 


industrv as a whole, less emplovmcTit will be offered at new, 
higher wage llian at tlie old one. We are, of course, assuiriing that 
every tiling else, except wages and employment in the industry we 
are studying, remains the same. 


How much less emplovnicnt will be offered now that wages have 
risen will depend on the speed witli which tlie marginal revenue 
productivity of labour risc*s as employment falls. The steeper the 
marginal revenue productivity curve of labour (the lower tlie elasticity 
of demand for labour) the smaller w ill be the fall in employment as 
wages rise. T his can be seen from Fig. 12.1. 

Figures la.ia and 12.1b show two diffcreiit hypothetical firms, A 
and B. Finn A has a steep marginal revenue productivitv curve of 


Fig. 12.1 a b 
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labour, and Firm B a flat one. In Firm A, a rise in wages from 0)1' to 
Oh’, decreases employment by the small amount In Firm B, 

the same rise in wages reduces employment by the much larger 
amount A/.-l/. If all firms in an industry' are homogeneous and all 
have marginal revenue product curves like those in Fig. 12.la, a 
given increase in wages will lower employment by less than if all 
cunes arc like those in Fig. 12.1b. So long as other things remain 
equal, the effect of an increase in wages resulting from collective 
bargaining, with perfect competition in both markets, will be a 
certain amount of unemployment. It is therefore possible that the 
action of philanthropists who raise wages will cause unemploy¬ 
ment. 

If all firms in the industrs' are homogeneous and start from a 
position of long-run equilibrium, the short-run eflTect will be to 
reduce profits below normal. Firms can only off-set this fall in profit 
to a small extent, by reducing employment along their marginal 
revenue productivity curves. In the long run, however, because 
profits have fallen below normal, (here will be a net reduction in the 
number of firms in the industr>' as a result of the rising wages. If there 
really is complete homogeneity among these firms, it will be sheer 
accident which determines which firms leave the industry. If the 
firms in the industry are not homogeneous, the solution is easier. 
The least profitable will leave. In either case, the reduction of the 
advent of collective bai^aining must be some unemployment. 

We must now consider what will happen in the market for the 
product. Since employment has fallen now that wages have risen, 
the supply of the product at each price will be reduced, the equilib¬ 
rium price will rise slightly, and a smaller amount of the product will 
be sold. The fact that the price of the product has risen will, of course, 
cause the marginal revenue product curve of labour to move to the 
right, reducing the fall in profit to some extent. Employment need 
not fall as far as it would have done if the price of the product had 
been constant; but the rise in price cannot increase marginal revenue 
productivity sufficiently to prevent some fall in employment. 

The conclusion one has to draw where collective bargaining is 
introduced into an industry with perfect competition in both the 
product market and the factor market is therefore that wages will be 
raised, but that this will not be an unmixed blessing. On our assump¬ 
tions a cenain amount of unemployment is inevitable. This has been 
the traditional case of economists against collective bargaining. 11 is 
important to remember, however, that this case dots depend on the 
aaumption that there is perfect competition in both markets, and 
also ori the lact that we are concerned only with a partial-equilibrium 
analysis, with everything outside this particular industry remaining 
exactly the same. Wc shall see in Part Two that the problems of a 
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s’eneral wage reduction cannot be completely discussed except through 
a general equilibrium analysis. 


lb) Per Jed 
(ompeUtion in 
the produet 
market. 

rnorwp',nny in the 
factor market 


Fig.12.2 


Where there is perleet competition in the product market and monop¬ 
sony in the factor market, the situation will be as in Fig. t2.2. Figure 
I 2.2 shows a firm which is the only purchaser of a particular type of 
labour, but which sells in a perfcctly-compctitivc market.* Since the 
firm is a inonopsonist in the labour market, the average wage curve 
is not horizontal. The average and marginal wage curses (/fit'and 



Men employed 


.l/lt") both slope upwards. The monopsonist will maximise profits 
\N hen he hires OSf men at the wage ofIf there is now a collective 
agreement fixing wages at the average wage curse will cease 

to slope upwards but will be horizontal as shown, say. by the dashed 
black line IF,IF, in Fig. 12.2. This is because (he entrepreneur will 
have to pay the given wage of £ 0 \\\ however few or many men he 
employs. Marginal and average wage will now be equal, as under 
perfect" competition, because of the collective agreement. The wage 
has to be £ 0 \\\. however few or many men arc employed. 

What happens when this collective agreement is introduced? 
Earnings per man rise from COW to C^W,, but the volume of 
employment rises from OM to OA/,. There is an increase and not a 
decrease in employment now that wages arc higher. The reason is 
that the new marginal wage curve (A/IF,), representing the addition 
to the wage bill caused by employing one more worker at each level 
of employment, is the horizontal line IF,IF,. It is identical with the 
average wage curve (/IM',). Thus, at the old level of employment, 
the marginal wage is now less than the marginal revenue product of 

Ml is improbable, ihough not impossible, that. firm eoiild be ihe only buyer oflabour 
of a particular kind and yel sell in a eompetmve marker. Iis eompeliion mighi use 
a different production process. 
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(c) Monopoly 
in the product 
market and 
perfect 

competition in the 
factor market 


(d) Monopoly in 
the product 
market and 
monopsony in the 
factor market 


3. The sapply 
curve of 
labour: 

(i) The short 
run 


labour. If the entrepreneur wishes to maximise profits he must 
increase employment to OM,. Marginal revenue product will then 
equal wage. Employment has risen because collective baigaining 
has reduced the marginal wage at the old level of employment. Only 
if the wage fixed by collective agreement were greater than OW^ 
would employment fall. For only ifthb were to happen would the new 
marginal wage exceed the marginal revenue product of labour at 
the old level of employment [OM). It is quite possible that where 
there is monopsony in the factor market and perfect competition in 
the product market, a rise in wages, resulting from the advent of 
collective bargaining, will cause a rise in employment. 


The results of an increase in wages caused by collective bargaining 
will be similar, in this case, to the results where there is perfect 
competition in both markets. Employment will fall, since the marginal 
revenue curve of labour will be downward-sloping; the marginal 
(and average) wage curve will be horizontal, both before and after 
wages arc increased. The size of the fall in employment will depend 
on the amount of the increase in average (and marginal) wages; on 
the slope of the marginal revenue productivity curve of labour; and 
on the elasticity of demand for labour. 


The effect on employment of a rise in wages in these conditions can 

be deduced from the conclusions of the three previous sub-sections. 

If the new marginal wage (which is now the same as the average 

wage) b less than the old maiginal wage at the original level of 

employment, then employment must increase. Only if the new 

marginal wage b greater than'the old marginal wage at the original 

level of employment will employment faU off. It b thus possible that 

both wages and employment wiU increase when a collective agreement 
comes into force. 


The second special feature oflabour as a factor of production which 
we mur. now ronsider is the fact diat worketa can decide whethe, 
or not they will work on a parUcular day or on particular terms. In 

shall, " '*■'>’ ““ "“'I' day- We 

for jyr.!tTh h '"'P'oy''* « 'o work 

for Jfp per hour, but that they are free to choose for themselvea how 
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manN hours ihf\ will work. This is not entirely realistic. In realitv, 
ilu* nutnber o( hours worked will be fixed b> negotiations between 
groups of vsorkers or ihcir trade unions and individual employen or 
cmplovors’ associations. We also abstract from the problems raised 
because, in practice, overtime can be worked and higher payments 
arc received if it is. The simpliheations arc drastic^ but thev do not 
detract from die validity and importance of tiic general principle 
wliich we shall enunciate. Thes apply, with little change, to a 
situation s\here the worker can decide now many days to work each 
week, but the hours worked on each day in the week when he docs 
work are fixed. 

Our analysis oi the suppK of labour to an industry as a whole has 
been based almost svholly on the avsuinption that the supply cur\e 
of labour will be a vertical straight line. It is unlikely that the supply 
curxc will really be like this. At first sight, it seems more probable 
that the supply curve of labour will vary in response to wages, sloping 
upwards to the right. This certainly seems a plausible assumption. 
People often appear to work longer hours if they arc paid more for 
each hour that they work. However, while it seems likely that the 
supply cur%e of labour will rise, it will not always slope upwards 
towards the right. Over some ranges it may slope upwards and 
backwards; it may rise to the left. If wages rise, workers may some¬ 
times work fewer hours. Such a phenomenon may, of course, happen 
with entrepreneurs too. They may decide to spend more time at 
home or playing golf when profits rise. However, this phenomenon 
is most likelv to he important with labour. 

If a backward-sloping supply curve of lalx)ur is a widespread 
phenomenon, it is essential to understand why and how it can occur, 
\Vc shall now analyse this is pc of behaviour, working in terms of the 
supply curv e of labour for an individual worker. 

We must consider the worker’s demand for income in exchange 
for effort. As his wages rise, his income in terms of money will rise 
also. Since he vs ill be better off, he will normally spend more money 
on goods of various kinds. It docs not follow, however, that he will 
work a larger number of hours each day now that his income is 
greater. The worker's standard of living will also depend on the 
amount of leisure he is able to enjoy; leisure is just as much a good 
to be ‘consumed' as arc clothes, television sets and cigars. Our worker 
will want lime to amuse, enjoy or educate himself in his own way. 
When wages rise he may therefore take the opportunity to decide 
that he w ill lake more lime off - that he w ill spend longer not working. 

The worker's ability to make decisions of this kind makes it 
important to consider the relationship between the demand for 
leisure and the demand for the more usual kinds of consumer goods, 
It is quite likely that, now that his standard of living is higher, he 
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will want both more leisure and more ordinary consumer goods. 
Leisure Is needed in order that many consumption goods can be 
enjoyed at all. Consider the case of visits to the theatre. Higher wages 
or salaries make it possible to raise ones standard of living by visiting 
the theatre more often. But this can be done only if one has enough 
time during the evening to go to sec the play. Again, a Bach concerto 
cannot really be appreciated if it has to be heard in the factory or 
ofiice as background music. Most of the good things of life must be 
enjoyed at leisure if they are to be enjoyed at ail. 

We can analyse this kind of behaviour, where an individual 
worker works fewer hours as wages rise, diagrammatically, in the 
Fig. 12.3. 

In Fig. 12.3a we show the worker’s total supply curve of labour 

(effort) in exchange for income. As his weekly income rises from zero 

*0 £24, the number of hours he works each day rise too, reaching a 

maximum where weekly earnings arc £7^ and 10 hours a day are 

worked. Once weekly wages exceed £7^, however, the number of 

hours worked begins to decline. The black curve SL in Fig. 12.3a 

shows how the worker’s supply of labour varies as his income changes. 

In Fig. 12.3b the same information is shown, but the axes arc reversed. 

The curve (now coloured dark brown and called DI) which in 

Fig. 12.3a showed the supply of labour (effort) in exchange for 

income, now shows the total demand for income in exchange for 

effort (labour). It will be seen that the demand for income, measured 

in terms of effort offered in exchange, rises steadily for every increase 

m mcorne until 10 hours a day are being worked, and then declines. 

For example, when the weekly income demanded rises from £7% to 

^32, the number of hours of work offered each day falls from q to 
8 houn. ^ 


In Fig. 12.3c the way in which a curve giving the same information 
^ that in Fig. 12.3b IS derived b shown. This curve shows Uie demand 
for income in terrm of leisure. As in Fig. 12.3b. income is measured 
along *<; **^- Instead of measuring daily hours of work up the 
^-axis daily hours of leisure are shown. Since there are only 24 hours 
m a day (shown here as OK), the number of hours worked can be 
measured the^axis from K. For example, iiOM (14) hours per 

diagram al» show, the worker’s indifference cnn.e system between 

froTth T' «nes radiating 

om the ^int Km the^-axis, which shows the total number o^f 

ho|m available each day, one can show all the possible ’price ratios’ 

between income and leburc. pr'ce ratios 

sucl^^i^tdlff lines and 

workTwitTr 7" equilibrium position of the 

worker with respect to meome and leisure at the variouV>riee nttioT 
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If all such points are joined by a price-consumption curve, one can 
sec thr worker's equilibrium position at all possible levels of income. 
When the price line is ver>' steep—when it coincides with the^-axis— 
income is so expensive in terms of effort, leisure is relatively so ‘cheap', 


0 ) 


Fig* 12.3 a b 
c : 



Labour (hours per day) 



Money mcome earned 
(£ per week) 



Mor>ey mcome earned (t per week) 


that no work is done and the whole day is taken in leisure. As the 
price line becomes progressively less steep, income becomes less 
expensive in terms of effort (leisure becomes ‘dearer’) and more and 
more hours arc worked. Finally, with the price line KA^ the relative 
'prices’ of income and leisure arc such that OM {14) hours arc taken 
as leisure; KM (10) arc worked and £OL (/J24) is earned, Any 
further increase in wages (i.c. any further reduction in the price of 
income in terms of effort) reduces the number of hours worked. If 


j 4. The supply 
curve of 
labour: 

(2) The long 
run 
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this price-consumption curve is turned upside down so that / 
coincides with the origin, the total demand curve shown in Fig. 12.3) 
is obtained, with work measured upwards on the^-axis instead o 
downwards as in Fig. 12.3c. It should be remembered that all tha 
this analysb means is that, while the elasticity of demand for incomr 
in terms of effort is normally greater than one, it may sometimes br 
less than one. In our example, the elasticity of demand for income 
becomes less than one once 10 hours a day arc being worked. The 
total demand curve for income in terms of work offered therefore 
slopes upwards once income reaches 3^24. 

It is likely, then, that a wage rise will at times reduce the number 
of hours worked by labour. This is a point which must never be 
overlooked. It is not a theoretical curiosity, like ‘Giffen’s Paradox’, 
but a hard fact of real-world behaviour. Nevertheless, it does not 
follow that this peculiarity in the behaviour of labour is necessarily 
unfortunate. There are two important qualifications which should 
be borne in mind. 

First, an increase in income may well rabc the efficiency of the 
worker. If he has previously been badly fed, he may now be able to 
afford a proper diet. Thb will probably increase his productivity per 
hour. Such an effect b certainly likely in underdeveloped countries 
where standards of living are very low. The possibility that this may 
be the case has long been recognised by economists, who speak of 
the ‘economy of high wages’. Second, a reduction in the number of 
houn worked by an individual may increase his productivity. It has 
often been found that a reduction in weekly hours worked actually 
increas« total weekly output; hourly output rises more than in 
proportion to the fall in the number of hours worked. Consequently 
a reducuon in hours may rabc output as well as enabling workers to 
enjoy the fruits of their work at Icbure. 

What gtneral conclusion can be drawn from this analysis for the 
whoic economy? It is that, in the short run, while the toul number 
of workets u fixed, the supply curve of labour showing hours of work 
offered at vanous wages will usually slope upwards to the right 
However, over some ranges it may slope upwards to the left 
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return wages to the original level. Tliis original level was conceived 
as the minimum amount needed to maintain their existence-the 
subsistence level of wages. It was thought that there was an 'iron 
law' which ensured that, in the long run, wages always equalled the 
cost of subsistence; that the long-run supply cur\'e of labour was 
horizontal at (his level, because any rise in wages would evoke a 
proportionate increase in the size of the population. 

This is not the accepted view now It is agreed that a rise in wages 
w ill not always induce a correspondingly large long-run increase in 
population. In developed countries, at least, people arc willing to 
allow their standard of living to rise and do not always increase their ’ 
families in such a way as to cancel out the effect of any rise in wages 
on their standard of living. In many poorer countries, especially in 
Asia and Latin America, this still seems to happen. All that one can 
say is that in developed countries the supply of labour to the whole 
economs will not be infinitely elastic to changes in wages and salaries 
in the long run, though one cannot be sure exactly how responsive it 
will be. ks response will depend on too many psychological, moral 
and .social factors to permit saiisfactor> generalisations. In general, 
it seems that the richer a community is the lcs.s correlation there will 
be between wages and the size of the population. 

Perhaps the relationship differs between countries. Some com¬ 
munities may be more w illing to take out part of a potential increase 
in the standards of living by increasing the size of the population, 
than others are. Indeed, the same community may respond differcnih 
to an increase in the standard of living at different periods of time. 

It seems to be impos.sible nowadays, to point to any clear, universal 
relationship which links the size of the population to the level of 
wages and salaries. 

What is more, with public opinion in many countries becoming 
worried about the ‘population explosion’, the relationship ma\ we 
alter during the 1970s and 1980s. 
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1. Economic Wc now move on, in our discussion of the factors of production and 

their prices, to consider the rent of land. In colloquial English, the 
word ‘rent’ can refer to any periodic payment made regularly for the 
hire of a good. Examples are the rentals paid for the hire of auto¬ 
mobiles or television sets and the rents paid for houses, flats, shops 
and the like, where these are not bought outright. In economic 
theory, on the other hand, rent means something different. The term 
is applied only to payments made for factors of production which are 

• in imperfectly elastic supply—with land as the main example. 

The type of payment ordinarily known as rent may, of course, 
include a payment for the hire of land. The total rent of a house, Ibr 
instance, will usually include a sum large enough to cover the annual 
value of the land on which the house stands, but it is a payment for 
other things as well. The landlord has invested his money in the 
materials of which the house is built and he expects a return on that 
investment. The ‘economic’ rent we shall discuss in this chapter takes 
account only of payments for the use of land. It excludes any return 
on a landlord’s capital investment in buildings. We shall therefore 

• ignore the problems of returns on investments for the moment. We 

shall consider them in detail in the next chapter. 

The kind of model which will enable us to see most clearly what 
economic' rent is and why it b paid is one where a tenant farmer 
rents his farm from a landowner. 'Iliis is still an important institutional 
arrangement in most countries. It b also the standard case which 
was dbcussed for over a century by econombts in developing the 
theory of rent. Of course, relations between landlord and tenant 
differ from country to country. What we are interested in is any 
payment to the landlord as owner of the land. 

Thb b ‘economic’ rent. It b sometimes described as a ‘surplus’ 
because it does not result from any effort or activity on the part of the 
landowner. Thb idea that rent b a reward for the mere ownership of 
a factor of production and not a payment for effort expended is both 
well-estabibhed and important in economic theory. Adam Smith 
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commerHed that ‘the landlords like all other men love to reap where I 
th«> never sowed'.* Perhaps the metaphor is a little misleading ^ 
since reaping is by no means an effortless operation. Apart from this 
the statement does not explain why rent exists. How is it that land¬ 
lords are able to reap where they have not sown when other member 
of the community cannot? Most of us would be only too happy lo 
earn our incomes as easily as this implies. 

One of the earliest explanations of the nature of rent, and one 
which is still regarded as coming very near lo the truth, was provided 
by David Ricardo in the early yean of the nineteenth century. It b 
not surprising that rent should have been regarded as important in 
Britain in the early 18oos. The scarcity of food, resulting partly from 
the Napoleonic wan and partly from the pressure of increased 
population, had raised food prices considerably. Rents had risen 
sharply and it was widely felt that landlords were profiling from the 
misfortunes of the rest of society. 

It has therefore been suggested that Ricardo developed his theory 
of rent as an attack on the landed aristocracy as distinct from the 
tenant farmen. It is sometimes said that Ricardo was a member of 
the new bourgeoisie and, as such, antagonistic to the aristocracy. 
There may be some justiftcation for this idea, but it should not be 
given too much stress. Ricardo was bourgeois by upbringing and ^ 
inheritance, but he is one of the few economists who has made a great 
deal of money. Going on to the Slock Exchange he made a fortune in 
a very few years and, retiring very young, bought an estate in 
Gloucestershire, becoming a landlord himself—as well as a Member 
of Parliament. It is therefore dangerous to represent Ricardo as being 
an unrelenting opponent of landowners. 


2. Ricardo It will be useful to take these Ricardian ideas as our starting-point 

and rent in this discussion of rent. What was the essence of Ricardian theory? 

Where were Ricardo’s ideas right and where were they wrong? 
Ricardo's two main contentions were these. First, rent is a return for 
the use of the ‘original and indestructible powers of the soil’.* Second, 
high rents arc not a sign of the bounty of nature. On the contrary, 
they are an indication of the niggardliness of nature. 

It will be easiest to take the second point fiisi. This part of Ricardo s 
doctrine was probably intended largely as an attack on a group of . 
French economists known as the ‘physiocrats’* who laid great stress 

^Adam Smith, Tht UWM cjSetiw, chapter 6 

^David Ricardo, PrjnctpUi ojEtonomy iedited by Piero Sraffa), p« 67. 

•For a study of iheir doctrinej see A Untofy Economk Do<tnnii, Oide and Rist, 
chapter 1. 

k 
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on ihc bounty of nature as the reason for the rent of land. In modern 
terms, Ricardo was arguing that while land is clearly useful, it is 
also scarce. While the productivity of nature may be a sign of its 
usefulness and of the bounty of nature, the fact that the total supply 
of land is more or less fixed is a sign of nature’s niggardliness. As we 
have seen, Ricardo lived at a time when high rents were causing 
great anxiety. He saw only too clearly that these high rents were 
caused by the scarcity of agricultural land and its produce and not 
their abundance. It is scarcity and high prices which cause high 
rents, not plenty. 

What, then, can wc say about Ricardo’s fmt point? The assertion 
that rent is a payment for the ‘original and indestructible powers of 
the soil’ is more difficult to judge. Admittedly, the fact that to 
economists rent is payment for the use of natural resources and not 
of consumption goods makes it easier to use such terms. A major 
difficulty is how one can decide which of the powers of the land are 
‘original’ and which are not. By the term ‘original powers’ Ricardo 
probably meant that it is both desirable and possible to distinguish, 
for example, between payment for land with drainage facilities 
supplied by the landlord and payment for land with natural drainage 
only. The former is really a return on the landlord’s capital invest* 
ment; only the latter is rent. For example, the landscape of most 
countries has been changed enormously by man since prehistoric 
times. The present landscape is certainly not attributable to the 
original powers of the soil and to nothing else. What land is today 
depends not only on what nature has given but also on the actions of 
successive generations of farmers, mapufacturers and civil servants. 

The concept of the ‘original’ powers of the land is, to say the least, 
nebulous. 

Can It then be said that the powers of the soil are ‘indestructible’ ? 

In these days, when atomic energy has been discovered, it is dangerous 

to assert that anything b indestructible. But even on a more ordinary 

plane it b unreasonable to claim that the fertility of the land is 

unalterable. Changes in climate, farming methods or the introduction 

of irrigation can turn good arable land into dust-bowls or deserts 

into farmland. It b not reasonable to regard the powers of the land 
as indestructible. 


It IS therefore now agreed by cconombu that rent is a payment not 
tor the onginal and indestructible powers of the soil but rather one 
which r«ults from the fact that land b one factor of production ' 
which IS in almost completely inelastic supply in response to changes 
•n I pncc. More land cannot be produced to meet a greater demand ! 
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4. A model 
with pure 
scarcity rent 


Our 

assumptions 


for It. Surli expedients as reclamation from the sea are quantitatively 
imimporiant. except perhaps for a countn* like the Netherlands. 
What Ricardo was realK searching for was an explanation of the 
fact that, \Nhcn the demand for land increased, the supply was 
incapable of changing in response to that increased demand. The 
idea that there arc ‘original and indestructible powers' of the land 
implies inelasticitv of supply with respect to changes in price. Ii is 
therefore much more satisfactorv to explain the rent of land in 
modern terms. The rent of land is a payment to a factor of production 
with an extremely low elasticity of supply. For, while the Ricardian 
idea of rent as a result of the original indestructible powers of the soil 
implies ver> inelastic supply, vcr>' inelastic supply does not necessarily 
imply original and indestructible posvers in the soil. This is all to the 
good. 


In order to explain the theory of rent more fully, wc shall find it 
useful to construct a simplified model which will not, in its early 
stages at least, he a Ricardian model. 


Let us as.sume that there is an island of finite size and that this 
island is made up of homogeneous land. This means, first, that cvers* 
acre is equal in fertility to cver> other acre and, second, that no acre 
is in a superior situation to any other acre or more suited to growing 
any particular crop. Wc imply, for example, that there is no inherent 
(lifTercncc between the situation of one acre of the island and that of 
another, as there clearly is between a site, say, in the middle of 
lyondon and one in a remote rural area* of Great Britain. These ^ 
assumptions arc not realistic, but they are useful at this early stage in 
our discussion. Thc> enable us to rule out the possibility that some 
parts of the island are belter situated than others for serving particular 
markets. \S’c shall also assume that all the land on this imaginar> 
island is agricultural land and is able to grow only one product- We 
shall call the product wheat, again for the sake of simplicity. \Ne 
assume that none of the island w ill be of any use for country parks, 
children's playgrounds or airports, and that none of it can produce 
carrots and potatoes as well as wheal. 

So far as ownership of the land is concerned, wc assume that it ts 
divided between a large number of landowners, Wc rule out the 
possibility of a monopoly in the ownership of land, w hich has some¬ 
times led to confusion in theories of rent. \Vc can as.sumc, for example, 
that each acre of the island is owned by a dificrent person. Let us 
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• ^.2 When 
scarcity rent is 
zero 


4-3 

extensive margin 


assume that the ancestors of the present landowners came to the 
island centuries ago. They were then granted pieces of land which 
have remained in the hands of the same families ever since, though 
none of the descendents actually live on the island. This enables us 
to postulate that no landowner ever wants to farm the land himself 
or to buy or sell parts of the i.sland. Finally, we assume that the island 

is uninhabited. 


Let us now imagine that a farmer arrives and wants to farm on the 
island. It would be easiest to suppose that he merely needed two 
factors of production— himself and some land — in order to commence 
production. It is rather more realistic to think that he will bring a 
plough. Let us therefore assume that every farmer has one tractor 
and plough which can only be used by him. We then have a ‘fixed 
production coefficient’ between farmers and ploughs. 

Finally, we must introduce demand into our model. Let us assume 
that there is a perfectly competitive world market for wheat and that 
our hypothetical island is small compared with the world market. 
Then, even if the whole island is cultivated, wc can assume that any 
change in the island’s output of wheat docs not change the world 
price. This is a realistic assumption. Any group of farmers on a small 
island would have to take the world price as being given, and quite 
unaffected by their own actions. 

When the farmer arrives he will be unlikely to want to farm the 
whole island—wc assume that it is too large. Nor, since there is 
perfect competition between the landlords, will he need to pay rent. 
If any one landlord tries to charge him rent, the farmer simply moves 
along to another piece of land. Perfect competition between landlords 
ensures that the price of land is zero. Since no rent need be paid, a 
profit-maximising farmer will go on extending his farm until the 
last acre he takes into his farm produces no addition to his revenue. 


In other words, he will employ more and more land until its marginal 
product is zero (and equal to rent). He will then be maximUing profits. 
It b often said that when the farmer is cultivating just that area of 
land where the last acre he takes into cultivation produces exactly 
what it costs to hire, the extensive margin of cultivation has been reached. 

The situation can be seen from Figs. i3.iaand 13.1b. Figure 13.1a 
shows the demand and supply curves for land on the whole island. 
The demand curve DD is given by the (falling) mat^nal revenue 
productivity curve of land to the one farmer who is farming on the 
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Fig. 13.1 a b 


4.4 MuT^tna! 
fnndudhity and 
rent 


ll'fifri 

scarcilv rent /s 
fiintln-f 


island. For simplicity we have drawn this cur\e as a straight line 
The suppU cur\e of land, SM, is a vertical straight line showing 
that there is only a fixed amount of land, OM acres, available--the 
whole island In this initial situation, Fig. 13.1a shows that there is no 
psiiive price for land at which the demand for land equals its supply 



If all the island were to be cultivated, the landowners would have to 
pay the single farmer jCOP^ p<*r acre to cover his losses 

from farming the whole island—which is too big for him to farm 
profitably. Since no landlord is likely to pay anyone for farming his ^ 
land, the one farmer uses OA/j acres of land and pays no rent. 


Figure 13.16 shows the equilibrium position for this single farmer. 
Since he has no rent to pay, he hires more and more land until the 
marginal acre brings him no additional revenue. He equates the 
marginal revenue product of land with its marginal cost. In Fig. 13.16 
this happens when the farmer uses OM^ acres but pays no rent for 
them. He then stops increasing the size of his farm. It will be seen 
that when there is only one farmer the marginal revenue productivity 
curve of land to the farmer is the same thing as the demand cuT\t for 
land. The two curves look different in Fig. 13.13 and 13.1b only 
because the scale along the x-axis in Fig. 13-ib is ten times larger 
than in Fig. 13.1a- This is because the individual farm is only one- 
tenth the size of the whole island. 


Let us now assume that the success of this pioneer farmer attracts 
new entrants to the island's farming industry'. We shall further 
assume, for simplicity, that all the farmers arc equally efficient. So 
long as there arc not enough farmers to make it worth while farming 
the whole island, no rent will be paid. This is because we are still 
assuming that there is perfect competition between landowners. 
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However, even when all the land {OM acres) is taken there may 
still be farmers who want to farm land on the island and who arc 
willing to pay a rent for it. Rent will then be charged. All the farmen 
will have to pay rent-and all will pay the same rent-bccause all 
the land is homogeneous, all farmers equally efficient and there is 
perfect competition between landowners. The increase in the number 
of farmers demanding land will reduce the amount of land used by 
each individual farmer. Each will still use only those acres of land 
which yield a marginal revenue product at least as great as their rent. 
But there are now more farmers and rent is therefore paid. It is 
obvious that, given the marginal revenue productivity of land, an 
individual farmer will now find that if he is to maximise profits he 
can afford to farm only a smaller amount of land than when the 
price of land was zero. The increase in the number ofequally-efficient 
farmers thus reduces the amount of land used by each. For each 
farmer the revenue product of his marginal acre of land will be the 
same; for each it will be equal to the rent of an acre of land. All 
farmers, being equally efficient, will have exactly the same acreage 
of land. 

The situation when the whole island is being farmed is shown in 
Figs. 13.2a and 13.2b. These arc similar to Figs. 13.1a and 13.1b. In 


Fig. 13.2 a 



Fig. 13.2a, the curve SM still shows the same fixed supply of land, 
OM acres, as in Fig. 13.1a. D^D^ is still the demand curve for land 
for the bland’s whole farming industry, but there are now a number 
of producers and not simply the individual farmer shown in Fig. 
13.1 a. D^D^ is obtained by adding the marginal revenue productivity 
curves of ail the farmers together sideways. This demand curve 
slopes downwards because we assume that the number of farmen 
on the island is still relatively small. We arc continuing to assume a 
given and constant world price for wheat. The whole bland {OM 
acres) b now used and a rent of £ 0 P per acre is paid. In Fig. 13.2b 
we see the position of the individual farmer, as in Fig. 13.1b. The 
marginal revenue productivity curve of land to each farmer is the 
same as it was to the single fanner in Fig. 13.1b, because all farmers 
are assumed to be equally efficient and the world price of wheat 
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uncliangfd. Rem per acre has risen Irom zero to ^OP and each 
individual farmer now finds it profitable to farm only 0.1/ arr« 
instead of the 0.\/, farmed by the original farmer. The ‘extensive 
margin of cultivation has retreated for the individual farmer. 

Uc may now sum up this part of the discussion. If he wants to 
maximise profit, every farmer will farm land up to the point where 
the revenue product of the marginal acre he farms is equal to the cost 
of a marginal acre. In perfect competition, this marginal cost of 
land will also equal the rent of an aero. 


5. The 

intensive 

margin 


\\ c have so far studied the problem of rent mainly from the point of 
view of an individual farmer deciding how many acres to farm We 
can also consider it from the point of view of the farmer wondering 
how many hours to work or. to put it in die terms we are using, how 
many doses’ of labour and capital to apply to the land. Each dose’ 
may be. say, one hour’s work by the farmer with his plough. 


/ ‘Doles' oj 
labour 


«3-3 


This is not so simple as it sounds. What we are interested in is the 
marginal productivity of additional ‘doses’ of labour and capital 
applied to land. However, wo have seen that, strictly speaking, the 
amount of land used by an individual farmer will change every time 
rent changes. This means that, strictly, we should reconstruct the 
marginal productivity curve for ‘doses’ of labour and capital applied 



to land each time rent changes. For the ‘doses’ would then be applied 
to a different amount of land. I'his would be inconvenient. The 
simplest case to consider is therefore where the amount of land used 
is fixed in amount. This will show the main principles involved, 
but will avoid the dilTicultics encountered when the amount of land 
farmed by each farmer changes. W'e shall also, for the sake of sim- 
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plicity, talk only of 'dosw’ of labour-though in fact each unit of 

labourwill use a fixed amount of capital. 

In Fig. 13.3 the marginal revenue productivity curve ol doses 
oflabour applied by a single farmer to a given area of land is originally 
ihc curve MRP- The farmer is then in equilibrium when he ap^ics 
OL hourly ‘doses’ of his own labourio the fixed amount of land. The 
supply curve oflabour {MS) shows the amount of money per hout 
(measured up thc>-axU) which the farmer must be paid if he is to be 
induced to work for any given (marginal) hour (mea.sured along the 
X-axis). It represents his supply curve of labour in terms of (hourly) 
income. For simplicity, it is assumed that the farmer asks a constant 
return o( £0M per dose oflabour (and capital), however many or 
few hours’ ‘doses’ he supplies. 


5.2 The 
marginal ‘dose' 


The farmer therefore applies his labour to the farm until the marginal 
dose’, in this case the Oith, brings no greater reward than he asks. 
Because his supply curve is horizontal he receives the same reward 
for each ‘dose’. A more intensive effort on his part, say, working for 
OM hours, would bring a smaller return than he requires, namely, 
£J^X for the OMh hour instead of £0M {=£J^R)- So he does not 
work so hard as that. The marginal (OLth) dose yields just as much 
as the farmer requires from it. On all the ‘intra-marginal doses, 
however, the return yielded is greater than the farmer asks. It is 
from these ‘intra-marginal’ doses that rent is paid. The ‘doses’ yield 
more to the fanner than the OMQL he asks, and competition for 
land between farmers ensures that this ‘surplus’ goes to the landlord. 
In Fig. 13.3, the triangle MQD represents the rent paid. The ‘mar¬ 
ginal dose’ oflabour makes no contribution to this rent. It is only 
just worth applying. 


j.j The If the farmer now becomes less inclined to work, the supply curve 

irtlensive margin of his labour may rise to fVfV. He still works up to the point where 
defined the marginal revenue product of his labour is equal to the reward 

he demands for applying that maig;inal ‘dose’ of labour. But since 
the reward that he asks for is now greater than it was, he supplies 
only OL, ‘doses’ instead of OL, getting (^L, for each—total earnings 
of OW(£^Ly When this marginal dose oflabour (the OL,th) has 
been applied it is said that the intensive margin of cultivation has 
been reached. Rent is now IVQ,,i). It will be seen from Fig. 13.3 that 
the ‘intensive margin’ is reached sooner when the ‘marginal cost’ of 
the farmer’s labour rises: that is, when the supply price of a marginal 
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dose' of labour and capital is higher. It follows that if the labour 
used is iKit the farmer s own but it is hired by him, a rise in wages 
will cause a fixed amount of land to be worked less intensively ’ 
Fewer men few er ‘doses’ of labour —will be used on it. 

We now return to the farmer's original supply curve of‘doses’ of 
labour MS). If the marginal revenue productivity curve of labour 
now nses to .\fRP^ (whether because the farmer becomes more 
efticienl or because the price of wheat rises), it will pay the farmer to 
apply 0.\' ‘doses’ of labour and capital to his land instead of the 
original OL. He still gets a marginal return per unit of QL, but his 
total income is now OMUV' rent is MRDy The intensive margin is 
thus extended when the marginal revenue productivity of labour 
increases, unless the terms on which labour is supplied alien. A 
farmer will always push the ‘intensive margin of cultivation' to the 
point where the marginal ‘dose’ of labour and capital brings a 
return just equal to the payment demanded by it —to the point 
where the marginal revenue productivity of labour equals the 
marginal cost of labour. 


6. The 

extensive and 

intensive 

margins 


\Vc have now seen that farmers must adjust their operations in two 0 
ways if they are to earn maximum profits. First, at each level of rent 
they must cultivate an area of land of such a size that the 
margin is just reached. Second, with a given supply curve for doses of 
their own or other peoples’ labour and capital, they must apply so 
many doses that the inlmsive margin is just reached. It must be remem¬ 
bered, of course, that adjustments at both these margins will take 
place simultaneously to meet changed conditions. We have considered 
the adjustments separately only to simplify the exposition.' 


7. Some 

conclusions 

about 

scarcity rent 


The main conclusions we have reached are these. First, since in our 
model land has zero elasticity of supply, no change in rent can bring 
more land into cultivation. Second, on our assumption that all land 
is homogeneous and that there is perfect competition both between 
landlords and between tenants, all farmers will pay the same rent. 
The size of this rent will be determined by the demand for land and 
the supply of land. It follows that a rise in rents will occur in three 
main situations or any combination of them: 


(11) if the number of farms increases but the price of the product 
and the physical productivity of each farm remains constant; 

(b) if the price of the product rises but the number of farms and 
the marginal physical productivity of land remain constant; 
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8. A model 
with 

flifferential 

rents 


8.1 Ouf 
assumptions 


8.2 How 
differential rents 
are set 


(c) if the marginal physical productivity of land rises but the price 
of the product and the number of farms remain constant. 

Rent in the situation so far studied is pure scarcity rent, resulting 
from the scarcity of homogeneous land. The characteristic feature of 
pure scarcity rent is this. While a rise in the prices of other factors 
ofproduclion will often cause an increase in their supply, at any rate 
in the long run, a rise in rent cannot increase the supply of land. 
Higher earnings for land can therefore persist even in the long run; 
with other faciois, their supply will usually increase to meet an 
increased demand. It is the fixity of supply which distinguishes the 
scarcity rent of homogeneous land from the prices of other factors of 
production. Scarcity rent results from the fact that, both in our 
model and in the real world, land is in inflexible supply. 


We have shown how scarcity rent can be anaK’sed in a model where 
land is both homogeneous and scarce. This is not a very realistic 
model. Land b rarely homogeneous over large areas. We shall 
therefore drop the assumption that it b. 


Wc continue to simplify the analysis by discussing our hypothetical 
bland, but assume that a new area is uncovered by the sea. There is 
then no problem of how to treat the cost of reclamation. It is reason¬ 
able to assume that the new land is less fertile than the rest of the 
bland, since until recently it has been covered by the sea. There will 
therefore be land of two qualities. We have already assumed that the 
whole of the original island b being cultivated and that, since all 
the land b homogeneous, each acre pays the same rent. 


If more new farmers now arrive on the enlarged island, they will 
obviously consider using the Icss-fertUc land. Since the new land is 
less productive, the farmers cannot afford to pay the same rents as 
for the better land. If the same rent were charged for both types of 
land. It would clearly be sensible for the new farmers to use the better 
land, bidding up its price. Assuming perfect competition between 
both landlords and farmers, rent on the less-fertile land must be ! 
appropriately lower than on the better land. For we are still assuming , 
p equally efficient, and therefore want equal (normal) ! 
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For cxaniplc. if the rent of ilie better land is £20 per acre, while 
the fertilit\ of the inferior land is such that the farmers' caminKs are 
X 12 less p. r acre than on the better land, the rent ol the inferior land 
must be £8 per acre, ii rent on the inferior land were less than £8 
It would pav farmers to farm it instead of the belter land. Competition 
between farmers wishing to farm on the cheaper land would then 
faise its price. If rent on the inferior land were more than £8 per acre 
in rent, it would pay farmers to farm the better land instead. Only 
at ;(,'8 per acre will there be no flow of farmers to or from the inferior 
land. Ckimpetilion between farmers establishes an appropriate 
diflerence between the rents of the two types of land. It follows iliat 
if there are more than two grades of land, each will earn its own 
dilTtrcni rciu. 

This situation represents the one in w hich Ricardo was interested. 
We now have a rather more complicated model than where all land 
is equally fertile and all rent is pure scarcity rent: but it is more 
realistic. It can allow for differing fertilities between different pieces 
of land. This type of situation is said to cause difnmiial mis. Rent is 
different on each grade of land. The grade of land w hich is only Just 
worth cultivating is said to be on Iht t-xUnsive margin of fulliiaiion for 
the island's farming industry. If the area under cultivation increases, ^ 
for any rea.son, far enough to use all land of a given grade, rents on 
all grades of land will rise proportionately and the extensive margin 
w ill be pushed onto an inferior grade of land. 


^ rent 
hind 



S..j Difftrfntinl 
Tfttl III reality 


However, rent is not due to the existence of land of differing fertility. 
We have shown that rent is caused bv the fact that land is scarce. It 
can be paid even when land is homogeneous. Nevertheless, difffffncts 
between the fertilities of different types of land will cause diffnmm 
in their rent. Rent will be lower on less-fertile land and higher on 
more-fertile land. At the same time, the most infertile land will pay 
no rent at all if all land is not of the same quality and not all of this 
most-infertile land is farmed. Ricardo considered this kind of 
situation and showed that where land is on or beyond the ‘extensive 
margin of cultivation' for the whole farming indusirs, it will pay no 
rent. It will be ‘no rent' land. 



ea that different areas of land are of differing fertility is quite 
realistic. A typical case can be considered if wc assume that there is a 
fertile valley containing several farms and that, on cither side of the 
valley, there arc Icss-fcrtilc hillsides with less and less productive 
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9. Why rent 
exists 


farms as one moves up ihcm. Let us continue to assume that on y 
wheat is grown. If the price of wheat rises, progressively Icss-fertile 
land farther and farther up the hills will be cultivated. The extensive 
margin of cultivation will move up the hillsides. ‘Marginal land, as 
farmers have come to call it following economic terminolog>, will be 
brought under cultivation. Rents will rise everywhere. However, 
the effect of the increased prices-and hence the increased renls- 
will be felt on both the extensive and the intensive margins of the 
wheat-farming industry. More land will be used —the extensive 
margin will spread. Land will also be used more intensively now 
that wheat is more expensive—the intensive margin will alter too. 

It is very important to remember that, whenever circumstances 
change, every farmer has to adapt his activities at both the extensive 
and the intensive margins so as to bring himself back into equilibrium. 
If agricultural product prices rise, he will want both to farm more 
land and to farm all his land more intensively. The result of these 
changes is to ensure that he continues to earn normal profit. Because 
individual farmers always behave in this way, it follows that the 
farming industry as a whole will constantly maintain equilibrium 
at both its extensive and intensive margins. 

We have shown how some land can earn no rent. As the extensive 
margin of cultivation advances, there will always be some land 'on 
the margin of cultivation'; so infertile that it pays no rent. It will 
only be worth cultivating if it can be farmed free of charge. If rent 
had to be paid for it, the farmer would find it more profitable to 
work on the belter land instead. Although there would be a rent to 
pay on this better land, it would be sufficiently fertile to allow the 
farmer to pay the rent and still earn larger profits than on the 
inferior land. 


We have seen throughout our analysis of rent that there are three 
main circumstances which can lead to a rise in rents. These arc; 
(a) an increase in the number of farmen; (i) an increase in the 
productivity of each farmer not outweighed by a fall in the price of 

the product; and (r) a rise in the price of the product which the 
farmers are growing. 

Each of these will be caused either by an increase iu demand or, 
m the case where rising productivity docs not lead to an offsetting 
fall in prices, either to a rise in demand or to a demand which allows 
an increase in rents, despite the fact that the increasing output of 
the product being cultivated tends to lower its price. In our model, 
if the price of an agricultural product rises, it rises equally for all 
farmcR, however much or little they produce. For we are assuming 
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10. Rent and 
taxation 


11. Some 
conclusions 


/ / ./ sScarcity 

TfUt 


that competition is perfect. Unless productivity rises, the higher 
aitricultural prices are the less fertile is the marginal’ land which it 
isjust possible to cultivate and still earn normal profits. Consequently 
the higher agricultural prices are, the higher arc rents on the better 
grades of land. It is usually rises in the prices of agricultural products 
and consi-quently rises in the marginal productivity of land, which 
cause changes in rent. Since land is in fixed supply, such changes in 
the prices of the products of land cause increases in rent. High prices 
arc the cause of high rents —not vice versa. 


It will always be possible experimentally to show whether the earnings 
of a given piece of land is rent by taxing those earnings. Since the 
supply of land is completely inelastic, no rise or fall in the receipts of 
landlords can affect the supply of land. Landlords cannot produce 
more land however high rents arc. If a tax were imposed on land, 
this would in itself have no affect on rents. So long as there was 
perfect competition between landlords, they would always find it 
worth leaving their land under cultivation, paying the tax and 
keeping what was left, however little that might be. The land exisU 
whatever the landlords do and they will feel that it is sensible to lake 
what rents they can —even if these are taxed. There will be no 
reduction in the supply of land. There is, however, little likelihood 
that the supply of olhtr factors of production would remain unaltered 
in this way if their earnings were to be taxed. Land « different in 
this respect. 


This analysis of rent has been vcr> abstract but it has enabled us to 
distinguish two different types of rent. 


First, we have seen that rent can be earned where all land is homo¬ 
geneous— provided that it is also scarce. If there is perfect competition 
between landlords, homogeneous land like that on our hypothetical 
island is in perfectly elastic supply until all of it is used. Until it is all 
used, no rent can be charged. Once all the land is used, however, 
land b in perfectly irttlasiic supply to changes in the demand for it and 
scarcity rent begins to be paid. Tliis accrues equally to each and 
every acre of land. The rent is a pure scarcity rent and no differential 
elements exist at all. It will be remembered, of counc, that we arc 
assuming that our land can only grow wheat. In technical language. 
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it is 'completely specific’ to wheat-growing. We shall see soon what 
difference this simplifying assumption makes. 


/ /.:> Dijfermtial Second, when there is a supply of land large enough for some of it to 
f(„( pay no rent at all, there is no scarcity rent as such. But this land 

may not be homogeneous. If one part is more fertile than the rest, 
differential rent can be earned by the better land. Obviously, land 
of differential fertility might or might not be specific to wheat¬ 
growing, though for the moment it will be easier to assume that it is, 
* What if clear is that land cannot be in completely clastic supply if it 

is not all of the same quality. Some acres arc only imperfect substitutes 
for others. More-productive acres will therefore earn more rent than 
inferior acres, because of the differences in fertility between them. 
Land is in imper/eet elastic supply to changes in its price and in such 
circumstances it is always possible for rent to be earned. As Marshall 
has said, *in a sense all rents are scarcity rents, and all rents arc 
differential rents’.‘ Differential rents arise only because land of each 
particular quality is scarce. Nevertheless the distinction between 
differential rent and scarcity rent is worth making. 


12. Rent and Another qualification is also needed to the theory of rent outlined 
situation above. We have relaxed our initial assumptions a little, but only to 

allow for the fact that land is heterogeneous. We must now make a 
similar change in our assumptions to allow for the fact that not all 
land is in the same place. Some areas of land arc therefore less 
accessible than others and differential rents can occur because of 
differences in situation. 

To some extent differences in the situation of land come to the 
same thing as differences in its fertility. Land may be described as 
bad for wheat-growing cither because it is situated in the Sahara 
Desert or because it is half-way between Algiers and Lagos. Both 
come to the same thing in the end, but the first explanation is in 
terms of soil fertility and the second in terms of situation. However, 
even where land is homogeneous in its inherent fertility, there may 
be differences in rent because of differences in situation. As we have 
seen, the rent of land is determined in the last resort by what con¬ 
sumers will pay for the product of the land. Receipts from a particular 
crop will therefore depend in part on how much it costs to transport 
It to market. The result of transport charges is that land near a 
market can pay a higher rent than land farther away. Those farming 

'Phnnpta pf Etpwmits, p. ^22. 
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earnings 


tin- morc-acccssibic land have to pay less to send their produce to 
market, and competition between farmers will ensure that rent on ^ 
this land is higher than on less-accessible land. f 

The same type of situation can arise with perishable foods. It mav 
be more profitable to grow vegetables, milk and fruit for a town 
market near that particular town than to grots them many miles 
away. .A smaller amount of the goods will go bad in transit. However 
with cheaper air-freight rates and better refrigeration, this is now 
less true. For example, vegetables can be profitably transported from 
California and sold in England. In competitive conditions, then, [ 
two market gardens of equal fertility and run with equal efficiency , 
will pay different rents if one is much nearer to the London market 
than the other, only to the extent that there are differences in 
transport costs, including the cost of physical deterioration of the 
product transported. 

It is therefore necessan to allow for differences in situation in 
constructing a satisfactorv thcorx’ of rent. Differential rents are likelv 
to exist because of differences in situation as much as because of 1 
difference in the innate feriiliiv of the land. 

Since we have drawn our illustrations of the importance of iht 
situation as a cause of differences in rents from agriculture, it is ^ 
important to emphasise that rents in industr> will differ in the same 
way. A factor>' near a large market will pay a higher rent for the 
land it occupies than an identical factorv far away. Similarly, there 
are big differences in rent between shops in the centre of London 
and shops in rural areas of England. Rents arc higher where trade 
is more easily attracted. The advantages of a site in a good shopping 
or trading centre have to be paid for in the form of high rents. 


One final and fundamental qualification remains to be made to our ^ 
thcors of rent. It should be obvious to the reader that by confining 
our attention to the payment made for land which is completely 
‘specific* to growing one crop wc have been able to avoid a vcr>‘ 
important problem. Wc have been able to treat the whole of rent 
earned by land as a payment for a 'free gift of nature’. Being a gift 
of nature' land is not reproducible: no paymcni of rent is nccessar>’ 
in order to keep land in existence. There is therefore no problem, as 
there would be if some of the earnings of land were devoted to keeping 
it alive. If that happened, only some of the earnings of land would be 
a rent due to its scarcity; the remainder would be a ‘wage’ to keep it 
alive. An analogous problem does arise ifwc look at the rent of land 
from the point of view of a particular 'industr>’\ This is the problem 
WT have avoided by assuming so far that land can do nothing but 
produce wheat. 
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13.2 Transfer earn~ 
‘figs and the industry 


Since all land was assumed to be valueless for any other use, wc 
could assume that there was no need for wheat farmers to make any 
payments to keep land in tfae ‘wheat industry . It would remain in 
existence whether paid for or not and its earnings could therefore 
be described as rent. This is not realistic. Most land can product- 
more than one crop. To keep it in any one crop-growing ‘industrv’ 
it must be paid enough to prevent it from leaving that particular 
'industry'. For example, let us assume that a mat^inal acre of wheat 
land would remain profitably in the wheat-farming industiy so long 
as rent was £6 an acre or less. However, it could profitably turn to 
the production of turnips if only rent were to fall to £4 an acre. In 
this situation, the wheat farmer must pay at least an acre in rent 
to the landlord or the latter will hand over the land to the turnip 
industry'. 


This £4 per acre is known as the land’s IransfeT earnings. Unless each 
acre earns at least in the wheat industry it will transfer to the 
next most lucrative occupation, in this case in the turnip industry. 
Wc may therefore define the rent from the point of view of any one 
industry more accurately than wc have done so far. 11 is anjy payment 
to a factor of production in excess of its transfer earnings. In our example, 
from the point of view of the wheat industry paying an acre for 
land, the ‘true’ rent is £2. The remaining are transfer earnings. 
If there is now a change in the supply or demand conditions for 
turnips, the most profitable alternative crop, it might become 
possible for turnip growers to pay £\o an acre for land. With un¬ 
changed supply and demand conditions for wheat, wheat-farmers 
can still only offer £^. Land will therefore move into the turnip 
industry. From the point of view of the turnip industry, the transfer 
earnings of any acre of land will now be the £& required to prevent 
it from returning to the wheat industry. Its rent will be ;C4—'he 

difference between its transfer earnings of ;(;6 and the ;(;io it actually 
cams. 

The same factors explain why, for example, rents of the available 
land arc too high in urban areas to allow profitable farming. Unless 
farmers arc willing to pay the same rents as arc factories, offices and 
shops, land will ‘transfer’ to these activities. Such rents arc too high 
in large towns to allow farmers to produce there profitably when they 
have to sell in competition with farmers from rural areas where there 
IS little or no competition from other activities. 


^e concept of transfer earnings leads to ititcresting conclusions. 
’ Only land which is in perfectly inelastic supply to the economy as a 
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14. Rent of 
ability 


whole will earn nothing but rent from the point of view of that 
cconomv- ^’ct this same land can be in perfectly elastic supply from 
the point of view of a particular industrv' and so be earning no rent 
at all so far as that industry is concerned. To illustrate this let us 
revert to our original imaginary island of homogeneous land. Let us 
imagine that it is all used to grow wheat and that the rent per acre 
is £6 If a small group of farmers now decides to grow, say, turnips, 
this group will be able to obtain as much land as it w ants for slightly 
more than ^6 an acre, so long as it does not want to use the whole 
island. From the point of view of the 'turnip industrv’ the whole 
payment of a little over £6 will be needed to entice the land away 
from wheat*growing. It will all be transfer earnings and the land 
will earn no rent so far as the ‘turnip industry' is concerned. 

Now, as we have seen, land can earn more than its transfer earnings. 
Any such excess over transfer earnings is rent from the point of view 
of the industry using the land. 

It must be remembered that this analysis of transfer earnings has 
been undertaken only from the point of view of a single industry. 
The individual industry does have to pay money to keep land from 
transferring to the next most profitable use. For the economy as a 
whole, however, land has no alternative use at all. The transfer 
earnings of land from the point of view of the economy as a whole 
will be zero. All the earnings of land will be rent. 


The same kind of problem can be studied from the point of view of 
the individual farmer. To him land has a cost in just the same way'as 
any other factor docs. Unless he pays whatever rent per acre is 
established by competition between landlords and between farmers, 
the land will go to someone else. For the individual farmer the uhole rent 
will be a cost— the cost of preventing the land from transferring to someone 
else. This concept of transfer earnings helps to bring the simple 
Ricardian theory -where transfer earnings arc zero because it is 
the whole economy which is being studied--into closer relation 
with realitv. 

4 


\Vc have now seen that land cams rent because it is a factor of 
production which is in inelastic supply to changes in its price. Of 
course, there are other factors of production which cannot be repro* 
duced at will —or at all - and w hich arc therefore also in imperfectly 
elastic supply so far as changes in their prices are concerned. All such 
facton can earn rent. Rent can therefore be defined, more accurately 
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ihan wc have done so far, as the difference between the reward of 
any factor of production which is in imperfectly elastic supply with 
respect to changes in its price and its transfer earnings. Natural 
ability, which cannot be reproduced even ifeamings rise, is frequently 
found in some units of the factor of production labour. A genius 
possesses scarce and non-reproducible ability. While this ability is 
not ‘indestructible’ (though it may be original), it is undoubtedly 
bom and not made. The supply of genius over periods of time may 
well be variable, but it certainly docs not vary in response to changes 
in its price. Human ability just happens. 

Natural ability of this kind cannot be produced by even the best 
education. From this point of view of the whole economy it is therefore 
in completely inelastic supply to price changes. This ability may be 
either general or specific. If the skill is completely specific to one 
occupation, the person concerned will earn a very large income in 
that occupation. For example, consider a brilliant violinist. Suppose 
that his talent is natural and he is able to earn £“200 a week by his 
playing but nothing at all by doing anything else. The money he 
earns then represents a true economic rent. It is a payment for a 
completely ‘specific’ ability. 

However, it is much more likely that the violinist's talent will not 
be specific in this way, but that he will be able to earn a smaller 
income in another occupation. As a soloist he earns £200 a week. If 
he had to choose some other job he could, say, earn £^o a week by 
playing in a group. So long as he is paid at least £^o\ week he will 
remain a soloist. Since we are assuming that he is ‘rational’, he will 
turn to playing in a group if he is offered less than £40. This principle 
can be tested if we apply the acid test of a tax. Ifa special tax of/;i6o 
a week is levied on concert solobu, our violinist will continue to play 
his Bach and Brahms. Only if the tax on solo violinists exceeds £t 60 
will he (being ‘rational’) join an (untaxed) group. The ;^i6o-the 
difference between his total earnings and his transfer camings-is 
the violinist’s economic rent from the point of view of the ‘solo violin 
industry’. It represents his rent of ability. 


Wc have so far assumed that a factor of production that is in inelastic 
supply m the short run is also in inelastic supply in the long run. 
However, Acre arc some factors of production whose supply is 

w^l" t Marshall’s 

^ey are not in feed supply like land, so that the earnings Zm their 
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short run their suppls cannot be increased or decreased, since thev 
arc rolaiivcK durable in use and take lime to make. The reward t 
irnm them is therclorc not quickly adjusted to changes in market 
conditions. It is not a rate of interest on free or floating capital, but 
is rather some kind of rent. Marshall attached great importance to 
the analysis of these earnings from machines, and coined a special 
term from them, namely, quasi-rents.' Marshall never defined quasi- 
rent explicitly and formally. The term has been used both by him 
and bv other writers in a variety of related, but not identical senses, 

In Marshall, the most important example appears to be typified by 
the following‘model’. 


/ ;./ Our mndit 


Fig- * 3-4 


An cmrcprcncur hires a macliinc, on an annual contract, and pays 
a given weekly sum for its use. This payment is a fixed and not a 
x'ariable cost for the entrepreneur. However, by using the machine 
in conjunction with one or more variable facton, the entrepreneur 



earns a profit from it which varies with changes in demand conditions 
and in other cost conditions- for example, wage rates. If the entre¬ 
preneur has only one fixed factor (the machine) and one variable 
factor (labour), his total receipts from sales of the product minus 
his total wage bill is a quasi-rent earned by the machine. Now this 
quasi-rent may be less than, equal to, or greater than the weekly 
rental of the machine. In Fig. 13.4 the firm initially faces the average 
revenue (demand) curve PD. Total weekly xvages are OMST ; weekly 
rental of the machine is LQST ; quasi-rcnl is PRST. In this case the 
entrepreneur is doing well. He is earning abnormally high profits or 
‘abnormally high quasi-rent’ in the short run. He can pay the rental 
of the machine and have something left over. It is only in the long run 
that the numbers of machines in existence can be increased, and such 
abnormally high quasi-rent competed away. If the demand curve 
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fell, in the shorter period, from PD to P,D,, the n.achine would still 
be earning a positive quasi-rent of P^R^S^T^, but this would be 
smaller than the weekly rental of iidii’iT, { = LQST\. The quasi¬ 
rent would now be ‘abnormally low’: it would not be enough to pay 
the rental. In the long run, the number of machines in existence 
would fall so that quasi-rent returned to the 'normal' level. It should 
be noted that if demand fell still further, quasi-rent might become 
zero; this would happen with the demand curve P^^- ^ 

demand curve below P^D^, it would pay the firm to close down 
altogether, in the short run at least, rather than produce in a situation 
where total receipts were less than the total w age bill (total variable 
cost) for all positive outputs. We have already seen that in such 
circumstances a firm will minimise its loss by closing down tem¬ 
porarily. It may be noted that, on this assumption, quasi-rent can 
never be negative. 


j^.2 Quasi-T<nt Let us attempt a formal definition ofquasi-rent. The quasi-rent of a 
d<fintd machine is its total short-period receipts less the total costs of hiring 

the variable factors used in association with it to produce output, 
and of keeping the machine in running order in the short run. In 
long-run equilibrium, quasi-rent will become equal to the (constant) 
normal earnings of the machine. Quasi-rent, in other words, will be 
at its ‘normal’ long-run level, where it is just t*qual to the cost of 
keeping the machine in continued existence; just equal to the rental in 
our mpdel. In these circumstances an entrepreneur would be just 
willing to replace the machine by an identical one, when it wore out. 

It follows that while, in the short run, any receipts of a machine 
in excess of the prime costs of running it can be regarded as akin to 
rent, over the longer period such earnings arc quite essential to the 
continued operation of the machine. In the long run, any quasi-rent 
is expected to, and generally docs, yield a normal rate ofinterest. . . 
on the free capital, represented by a sum of money that was invested 
m producing lt’.> As Marshall says, ‘it is . . . just as essential in the 
long run that the price obtained should cover general or supplemen¬ 
tal costs as that it should cover prime costs. An industry will be 
driven out of existence in the long run as certainly by failing to earn 
even a moderate interest on the capital invested in steam-engines, as 
by failing to replace the price of the coal or the raw material used 
up from day to day.’* Consequently one may say that ‘the confident 
expectation of coming quasi-rents is a necessary condition for the 

^Marshall, oi., p. (fooinoicj. 
p. 420. 
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investment of capital in machinery and for the incurring of supple 
mentars costs generally.’* 


The principles lying behind rent and quasi-rent are well illustrated 
by what is known as Marshall’s ’parable’ of the meteor stones.* We 
shall use Marshall’s analysis as the basis for our own. 


Let us assume in the first instance* that a single shower of homo¬ 
geneous meteoric stones falls in a particular area. All the stones fall 
within a very small radius and they are all immediately found. It is 
then discove^-ed that since the stones arc harder and more durable 
than diamonds they are very valuable in industrial uses. The owners 
of the stones are therefore able to charge a ‘scarcity rent' for them. 
They own a ‘free gift of nature' in perfectly inelastic supply to changes 
in its price. 



This hypothetical situation is depicted in Fig. i 3 - 5 *- 
(long- and short-run) supply of stones, OM, is demanded by entre¬ 
preneurs who are willing to pay for varying amounts of them the 
amounts of money shown on the demand curve DD. This is the 
marginal (net) revenue productivity curse of stones to the entre¬ 
preneur. 11 slopes dow nwards for the usual reasons. The price of cac 
stone, in perfect competition, fs therefore OP and all the stones ar*" 
used. The owners earn an amount of rent O.VfIfT. If the demand for 
these stones now increases, perhaps because of an increase ^ 
price of industrial output, the demand curve may rise to DiD^- f 
price of a stone would then increase to O/*, in both the short and t c 

^ tbid., p. 494 fo«>ihotci 
ibtd..pp 

•ff Sfarshjll.tf^ ot ,p 415 
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long run and an additional amount of rent P\VW\F^ would be 
earned. Since the supply of stones is completely fixed there can be 
no change in the supply curve MM. All the earnings of the stones are 
rent—both in thcshori and the long run. This limiting case is therefore 
analogous to the case of scarcity rent with homogeneous land. Since 
we assume that the stones are homogeneous it is a 'pure scarcity rent’. 
Each stone earns rent and each earns the same rent. 


i(i.2 .\o nut At the other end of the scale is the case* where the meteor stones fall 

in such a way that they arc available in unlimited quant ities, provided 
that the buyer pays the cost of finding them. If we assume that the 
stones arc all equally easy to find, the production cost of stones will be 
constant and their supply curve PS will be horizontal, as in Fig. 13.5b. 
In the original demand conditions in Fig. 13.5b, shown by the 
demand curve DD, the price of stones is OP and the amount of 
stones OM is demanded. Suppose that the demand curve rises /),/),. 
Since the supply of stones is perfectly clastic, even in the short run, 
supply adjusts itself completely to the changed demand conditions 
and the quantity of stones OAf, is supplied. The price of stones 
remains at OP. As already explained, this price is Just high enough 
to pay for their production, so that the owners of the stones earn no 
rent as a result of the increased demand. This is the other limiting 
case. Because supply is perfectly elastic, rent is entirely absent, both 
in the short and the long run. 


1 6.5 Qjidsi-rent 


I^t us now consider an intermediate case where supply takes some 

time to react to a changed demand and where quasi-rent is therefore 

earned .n the short run. In Fig. 13.6. the original situation is one 

where a quantity of OM stones is available at a price of OP, but where 

no more stones at all are available whatever price is offered in the 
shorter penod. 

In the long ran, however, further stones can be provided at the 
same cost as the onginal ones. The short-period supply curve PWR 
erefore nsK vertically, as soon as more than OM stones are 

irarnn' ■™" ndemand 
curve Z )0 now rises to D,D,. the price of stones will rise to OP, but 

shoro''erii!i‘T" i" 

nr he ?i d-erc are no short-ran costs of maintain¬ 
■ rr f ‘ >ce no variable costs. 

Cl. Manhall, a/., p. 416. 
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riiis quasi-rent is earned onK because the homogeneous stones arc , 
in imperfectK elastic suppls in the short run. Over the longer period, ^ 
the suppK curs e PW ’L is horizontal and the price of stones falls to OP [ 
again. O.U, stones are now supplied, atid no rent at all is earned in 
excess of costs of producliot). I he short-period return is therefore a 
■quasi-rent". Onl\ in long-run equilibrium can it be regarded as part 


Fig. 13.6 


16.^ Summinf’ 
up 



of costs of production. Quasi-rent will be earned whenever any factor 
of production is in fixed short-run supply and earns something more 
than its prime costs. In Fig. 13.6 these are zero. Of course, if prime 
costs arc positive, quasi-rent will be correspondingly less than 

()M\\\P^. 


i'hese hypothetical illustrations, using Marshall's example of meteor 
ilones, emphasise that a situation w here factors of production earn 
pure' rent is only a limiting case. The other limiting case is the 
.itualion where no rent at all is earned because factors arc in perfeeth 
dastic short-run supply. Between these limits, there are various 
Jifferent situations where, because factors arc in imprrlectly clastic 
supply in the short run. they earn quasi-rent in excess of prime costs. 
In the long run, prices will fall again. But they may not fall to the 
original level if the supply curve for them slopes upwards - if the 
factors of production arc being produced under conditions of 
increasing costs. In this ca.se, dilTerential rents will be earned. Those 
factors which were produced most cheaply will earn a *'*‘^F^* 
payment over and above their cost —even over the longer peri 
Those factors whose production is only just worth while (in the long 
run) will be ‘marginal stones' and will earn no rent. 
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17. Quasi¬ 
rents and 
human 
ability 


I/.I Qiiasi-uiil 
and Irans/er 
faruings 


Two further points about quasi-rents are iinportatit. l irsi, quasi-r< n( 
can be earned by humen bciiiRs just as easily as b> inanimate capital 
goods. Possessors of ability which is in imperfectly elastic supply in 
the short run will earn quasi-rent. This quasi-rent will be of two 
kinds. First, there v%-ill be scarcity rent, where all units of the human 
factor are homogeneous. Let us assume, for example, that a new 
method of teaching entrepreneurs is discovered by one business 
school which is able to prevent an\ other business school from finding 
out what the method is. The graduates of the innovating business 
school will be able to gb into business and, having been taught with 
the new methods, will make large profits. We shall assume, :o begin 
with, that all these new entrepreneurs are equally able so that the 
new 'factor of production' is homogeneous. All graduates of the 
innovating business school will then cam exactly the same amoutit 
of money; this will be a larger amount than can be earned by business 
men taught elsewhere. In the short run, these extremely large 
earnings will persist because there will be very few of these ‘super- 
entrepreneurs’. They all cam a quasi-rent. In the long run, however, 
the innovating business school is unlikely to be able to maintain its 
monopoly of the new teaching methods. Its secrets will leak out and 
other business schools will make use of them. Quite apart from this, 
the business school will itself be turning out increasing numbers of 
‘new’ business men and they will ultimately cease to be in limited 
supply. The quasi-rents will then disappear. 


The second important point is that transfer earnings enter the picture 
with quasi-rent just as they do with rent. Maintenance costs arise too. 
From the point of view of the economy as a whole, rent is any earning 
over and above what is required to keep a factor of production in 
existence. It is true that capital goods, like land, remain in existence 
in the short run whether paid for or not. But thev will deteriorate if 
left unused, even in the shorter period, and it may well be worth 
spending just enough money on them to keep them in good r.mninq 
order. Some short-run earnings of machines will represent main- 
tcnancc costs and not quasi-rents, from the point of view both of an 
individual mdustr>' and of the economy. Similariv. human beings 
must be paid something if they are to bo kept alive. Even from the 
jwint of view of the whole economy, labour has ‘iransl. r earnings' 
must be paid something or it will 'transfer' to the next xvorld 
from the point of view of an individual industrv. of course all 
factors of production, including labour, will have their transfer 
earning and these must.be carefully separated from quasi-rents For 
example, let us suppose that the new method of business training 
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wfiich vvc discu^^cd abo\e is more suited lo the aiiiumobilc indusin 
than to others. A man trained in the r\v\\ wa\ rniglit earn £'joooo a 
vear making cars, while he might be able to earn £20000 a year in 
several other industries In this case, his transfer earnings from the 
poiiu oi vievs of the motor industrs will be the £20000 needed to 
keep him in the motor indusir>. His quasi-reiu will be ^toooo. 


18. Are land 
and rent 
peculiarly 
related ? 


\Vc have now seen that the theor>’ of rent can be generalised so that 
it wilLippI) to all ts pcs of factors of production. However, it is usually 
assumed that rent is in some way peculiarly connected with land. 
Is this tnie? The usual justification is that land is the only originar 
factor of production. This is not the case. As we hav e seen, outstanding 
human ability is also originaT in the sense that more cannot be 
created if its ‘price* rises. Again, it U reasonable to think that the 
connection between wages and the birth-rate is now less close than 
many people, especially during the nineteenth century', imagined. 
It is difficult to maintain that land is the only factor of production 
which is a 'free gift' of nature and which cannot be ‘produced' in larger 
quantities if its price changes. Nevertheless, it is likely that land is the 
only factor whose total supply is compUuly inelastic in response to 
everything, including its own price. There docs seem to he some 
justification for regarding the rent of land as rather different from 
the rents of other factors in describing the rent of land, a-s Marshall 
did. as ‘the leading species of a large genus'.* 
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Interest 
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I. Capital 


% 




In our study of the pricing of the factors of production, wc have so 
far discussed the wages of labour and the rent of land. This chapter 
deals with interest on capital. It is important at the outset that wc 
should be quite clear what is meant by capital. The fundamental 
distinguishing features of capital are that it is made by man and that 
its amount depends mainly on economic decisions. Land is a gift of 
nature and 'test-tube babies’ remain part of science fiction. Again, 
while people can decide that they will have more or fewer children, 
there is no clear link between economic conditions and the size of the 
population. 

The term capital is used to describe all those instruments of pro¬ 
duction which arc deliberately made by man to carr>' on production 
iri the future. Examples of capital assets are machines, factories, 
aircraft, lorries, trains and so on. Capital is unique among the 

factors of production in that man exercises complete control over its 

creation. 


In the past, economists have argued at considerable length about 
whether such things as houses are capital goods or not. It will be seen 
from the previous paragraph ihdt we have excluded them from our 
definition of capital. It seems better, at present, to treat them as 
durable consumer goods. For, while capital goods and durable con¬ 
sumer goods have many characteristics in common, they serve rather 
different pulses. In this chapter, we shall confine our attention to 
those capital goods which arc built, bought or sold as direct factors 

of product|on-.n order to produce consumer goods or further 
capital goods. 

We shall disMver ,ha. die problems of capital and interest are 
rather more d.ffic^t to solve than those of other parts of the theory 
of factor pnetng. This ts partly because a deliberate decision has to 

ofl n ha" '• “ because capital goods 

receipts fmr!h''^'’’h” '’‘P'"''''“re on them and 

crMtel^ •'"'Wing to 

create them. This complicates the analysis. In the case of land and 
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labour, such deliberate decisions on the part of their owners are 
usually not possible. ^ 

The carlv ccunomisu, Adam Smith and David Ricardo, could offer 
no real solution to the problem of how the return on capital was 
determined, and the 6rsi broad outline of the modem iheorv* of 
capital was given by Nassau Senior some twenty years after Ricardo 
had made his own contribution. 

The essence of the theory put forward by Senior w as that interest — 
the price of capital— depended on ilic forces of demand and supply. 

In Senior's view, the supply of capital goods depended on the willing¬ 
ness of consumers to abstain from consumption in order that resources ^ 
might be freed to produce capital goods. The demand for capital. 
Senior thought, depended on its productiyity. As in the ease of other 
factors of production, it w as the output of the consumer goods w hich 
entrepreneurs expected capita) goods to produce that determined 
the demand for them. 

Senior's theory of capita) was not accepted by everyone. In parti¬ 
cular. Karl Marx objected to the idea that the rich undenvent 
anything meriting the title of abstinence. The notion that the capitalist 
practised virtuous thrift or suffered from the rigours of deprivation 
struck Marx as ridiculous. It was largely to avoid such criticisms that ^ 
Marshall* substituted (he colourless term ‘waiting' for the more 
doubtful ‘abstinence'. This term waiting' has the added advantage 
of reminding us that the passage of time is crucial where capital is 
concerned. It reminds us that production with capital means using 
lengthy processes. The investor will ‘wail' for the machine to produce 
its return only if the machine gives a bigger reward than he would 
obtain if he made the consumer goods directly. Spending time making 
machinery* which can ultimately be used to make consumer goods, 
instead of producing the consumer goods directly, is rather like 
choosing to have a birthday present next year instead of this year. 
The choice of a present next year will be worthwhile only if one gets 
a belter present than one would have had this year. For it is a funda¬ 
mental feature of human nature to prefer the satisfactions obtained 
from consuming a good or scn ice now* rather than waiting a year to 
do so, A birthday present this year is normally regarded as worth 
more than a promise of exactly the same present next year. 

The essence of the services rendered by machines, then, is that 
they represent productive and cfiicicnt processes. The return on most 
machines is positive. However, they also represent ‘roundabout 
processes. We shall have a good deal to say in the next few pages about 
roundabout processes. What we may note at once is that the time-lag 
between the moment w hen work is started on building a new machine 
or factory and the moment when it is actually in operation is often 
'.Stf his PrtruipUi of Fuonmus, p 233. 
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considerable. At the extreme, a steel works or power station will take 
years to build. In other words, production is carried on in a ‘round* 
about’ way, with energy and time expended on making an asset (or 
assets) which will produce the final consumer goods, instead of being 
expended directly on producing the consumer goods themselves. It 
is the roundaboutness of production using capital which causes most 
of the difficulties met with in constructing a simple capital theory. 

In this book so far we have largely succeeded in evading the 
problem of time. Production and consumption has been studied on 
a shori*term basis. We have, of course, made use of the distinction 
between long and short time-periods—a distinction concerning the 
response of supply over time to a change in demand conditions which 
takes place at a particular moment of time. Now, with capital goods, 
we meet a whole class of factors of production which is intimately 
and peculiarly connected with time. This is the second characteristic, 
in addition to the fact that capital is man-made, which we can 
identify as distinguishing capital from other factors of production. It 
also accounts for the difficulty of capital theory. 

Because capital theory is not easy, it is hard to construct an analysis 
which is useful but also simple. Economists haye expended a great 
deal of energy on constructing precise models which have turned 
out to be very complicated.* Even so, the results have not been 
altogether happy. We shall therefore content ourselves with the 
construction of simple, not very rigorous, models. 


2. Robinson 

Crnsoe 

investment 


The sirnplest model one can imagine b of a man shipwrecked on a 
desert island. We shall assume that the island b completely un¬ 
inhabited and that it grows no food. The only possible food is fish, 
which can be caught from the sea or from rivers. We shall also 
assume Uiat the casUway has been unable to salvage any capital 
equipment (fishing rods, lines or nets) from the wreck. If he wants to 
live he must catch fish, but unless he makes himself a net he will have 
to catch Ae fish by hand. We therefore have only one consumption 
good-fish. Robinson Crusoe has to decide how to catch enough fish 
to remain alive. At first, he will doubtless catch fish by hand until it 
strikes hitn that it ought to be possible to make some sort of net from 
twigs and creepers. What will it cost him to make the net-his 

Assuming that it ukes Crusoe a day to 

“u"'“ “PP°«umty cost. I. will be the 
number offish which he has to forego because, on that one day, he 

has no time to go fishing. It wiU be an opportunity cost, because he 
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will have to sacrifice the opportunity of spending a day catching fish ^ 
in order to make the net. 

'Fhe decision which Crusoe has to make is therefore whether the 
opporiunilN cost of the net—one day w ithout fish —is worth pa\ing. 
This w ill depend on the returns which Crusoe expects to obtain from 
the net if he makes it. If he is able to catch five fish a day by hand 
and still expects to catch only five when the net is made, it will clearly 
not be worth making, Crusoe will sacrifice five fish today and he 
will not make up any of this deficiency in the future. However, if 
there arc prospects of catching more fish each day once the net b 4 
made its construction may be worthwhile. Crusoe will have to 
decide whether to make the net on the basis of what economists call 
his ‘rale of time preference'. This shows how highly he rates the 
desirability of having fish today rather than tomorrow —how' strongly 
ho prefers present to future satisfactions. If Crusoe's rate of time 
preference is such that he regards five fish today and five fish each 
day in the future as worth more than no fish today but ten fish ever>' 
day in the future, then he will still not make the net. However, the 
choice may not be between five fish every day, on the one hand, and 
no fish today but ten fish even* day after (including) tomorrow. 
Crusoe may be able to have cither five fish evcr>' day or no fish today 
and twenty fish every day after (including) tomorrow. Then, he 
might well decide to go hungr>' for one day and make the net. What¬ 
ever his decision, he reaches it by comparing the returns from invest¬ 
ment in the capital good with its cost —the day without food. Since 
the undesirability of a day without food can be taken as given, the 
more productive the net is expected to be the more likely it is to be 
made. 

However, the productivity of the net will depend not only on how 
many fish can be caught with it each day, but also on the number of ^ 
days for w'hich it can be used. So far, wc have implied that it will last 
for over. Let us consider two jwssiblc situations in which die net may 
not be worth making- First, if the castaway is certain that ho will be 
rescued within a week he may feel that even the extra eighty-five 
fish which the ‘twenty-fish' net would catch during those seven day's 
will not repay him for a day’s hunger. On the other hand, if he 
expects to be stranded for a year, the extra fish he will catch will run 
into thousands, and will make a day’s hunger seem a trivial price to 
pay. A second possibility (indeed probability) is that the net will not • 
la-si for very' long. Suppose that Crusoe thinks that the net will fall 
to pieces after a week. He will again fed less inclined to make it (to 
catch eighty-five extra fish) than if he thinks (hat it will last for a year. 

This raises an important point in capital theorv. It is what the 
investor expects to happen, rather than what will happen, which 
matters. 1 he fact that the net would last for much more than a week 
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is irrelevant if Crusoe is convinced that it will not. What the investor 
making the net has to compare are not two figures for fish caught, 
one for today and the other for tomorrow. He has to compare two 
supplies offish, ofdiffcrcnt sizes, that stretch into the future, probably 
over different periods of time. It is between these that he must choose. 

Perhaps the most important point to note about Crusoe’s (and any 
other) investment decision is this. The cost of a capital good is likely 
to be easily discovered, since it is in the present. The returns expected 
from it—its prosptetiveyield —are inevitably a matter for conjecture 
rather than accurate estimate. This is because the prospective yield 
of any asset depends on expeetalioas of what the future holds in store, 
A Crusoe making a net, or a business man buying a machine, will 
both have to base their actions on their own estimates of the future 
earning powers of these capital assets. Both may prove to be wrong. 
Crusoe may expect to catch twenty fish a day but may actually only 
catch ten. A firm may build a new steel works expecting to earn a 
fortune, but be sent bankrupt by the development of competitive 
products like plastic or aluminium, whose growth it had not been 
able to predict. Investment in capital assets depends very largely on 
businessmen’s expectations of the future. If these are wrong, a capital 
asset may be incapable of fulfilling the hopes of those who acquired it. 
This close connection between investment and expectations must 
never be overlooked. 


Finally, even on his bland, Crusoe would be able to choose between 
nets with different productivity. Assuming that both lasted for the 
same length of time, he might be able to make a rather useless one in 
a day but a very productive one in a week. Which would be better? 
Again, he would have to balance the opportunity cost ofgoing hungr\- 
for l^ger against the expected, in^remmlal returns from the better 
net. How many more fish would the better net catch? On our assump¬ 
tion of rationality’, he would choose that net which promised to 
give the greatest satisfactions compared with its cost 
This is an extremely simple model of a Robinson Crusoe economy 
but. ,s none the less useful. The problems which Crusoe faces arc: 

Te^ dem d ’T “ ."T '“"“"’V- In both 

cases demand and supply have to be taken into account 

Ux us therefore sum up what we have learned so far about the 
Cmsoe economy under the heads of demand and supply. The 

S^so^e™ “'’’’v 

saSee^To I’ ^ "-"»er offish he 

fish t!d "" Pfffercnce betweeu 

min h Is Pnxiuctlve than the unaided 

man. It is reenable to think that a net would be more productive 

an Ctusoe fishmg with his hands, but it does not necessarily follow 


340 interesi 


that a larger, more-complicated net will be correspondingly more j 
productive. It mav be too elaborate to work at all. The main element v ^ 
determining ‘demand' for the net will therefore be its expected \ 
productivity, which will have to be balanced against its cost. As wc 
have seen, human beings normally prefer a thing today rather than 
the same thing tomorrow or next year; the individual’s rate of time 
preference is normally in favour of the present. For this reason, a 
capital asset must promise a return over and above its cost if it is to 
be considered worth making. The investor must be offered a positive 
reward for his ‘waiting' in order to be persuaded to postpone his 
consumption. It is this positive reward which economists call ‘interest’, a 
Unless interest is expected from it, neither a Crusoe nor a businessman 
will acquire a capital asset. 

Perhaps the nature of interest in a ‘Crusoe Economy' can be seen 
more clearly from a more-rigorous, hN'potheiical model. Let us 
assume that Crusoe knows that he will be shipwrecked only for six 
daN'S, during which time he can catch thirty fish by using his hands 
only. He can, however, choose to spend one day making a net and 
five days using it to catch fish. If the net is to be made, it must catch 
at least thirty fish, or Crusoe will be worse off. In order to make the 
not, Crusoe will have to go without food for one day, and since wc , 
may reasonably assume that he prefers present to future satisfactions, 
will need to be offered more than thirty fish to make the postponement 
of satisfactions worthwhile. If he catches thirty-three fish with the 
net, the interest on it will be three fish. If these fish arc just sufficient 
to induce Crusoe to make the net, we can say that his rate of lime 
preference is such that one day's hunger must be repaid by three , 
extra fish —representing iniercst —within the Ibllouing five da>’S. 
Crusoe calculates whether the net is worth making by comparing 
the interest he expects to earn from it w'ith his rate of time preference. 

If the two arc equal, the net is Just worth making. • 

Alternatively, we may say that Crusoe ‘discounts’ the future 
receipts from the net. Since the fish which Crusoe will catch with 
the net can be caught only in the future, he w'ill prize them less 
highly than the fish he could have caught at present. He will therefore 
have to decide how many fish caught with the net (after a day s 
lapse) equal the thirty fish he can catch by hand, some of which can 
be caught today. Suppose Crusoe decides that thirty-three fish 
caught with the net, over five days, arc worth just as much as the 
thirty present fish, spread over a week, in the way we have predicted. 
What we arc saying is that anyone can compare the future yield of 
an asset with the cost of that asset, cither by discovering what ‘interest 
it will yield or, alternatively, by deciding how heavily its returns 
being future returns—must be ‘discounted' if it is to be just worth its 
cost, or its opportunity cost. He can calculate a lump sum value for 
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these future returns (a present value) which can then be compared 
with the (present) cost of the asset. One of the main issues in capital 
theory is therefore how to capitalise the returns from an asset so that 
this capitalised ‘present value' can be compared with its cost, which 
is itself a given capital sum in the present. 


3. Socialised 
investment 


We have now seen how the process of creating capital assets will be 
carried on in a one-man economy. This is the simplest possible case 
to study. It has the virtue of showing very clearly that a decision to 
invest means that there must also be a decision to refrain from con¬ 
sumption. The necessity for such a choice between consumption and 
investment is made perfectly clear because the consumer and the 
investor are the same person. Perhaps the greatest difficulty in 
analysing investment in a real-world economy, is that the people who 
refrain from consumption, at any given moment, and the people 
who invest at that moment are rarely the same. This causes compli¬ 
cations. While it is clear that (in a closed economy) the whole 
economy has to refrain from present consumption if capital goods are 
to be created, it is very hard to see just how and where the necessary 
‘waiting’ is being generated. Because one individual who is investing 
may not be ‘waiting’ at all, it is easy to reach the false conclusion that 
no one needs to ‘wait’. Yet the fact is that if new capital assets are to 
be created the economy as a whole must postpone enough con¬ 
sumption to free the resources needed to construct them. It is there¬ 
fore important to stress the direct connection between a rise in 

investment, on the one hand, and the consequent fall in consumption 
on the other. 


Fortunately, there is one kind of economy where the connection 
between investment and consumption can be seen very easily This 
|s the‘socialist’ e^nomy. By a sociaUst economy we mean an economy, 
like ffiat of the USSR, where all economic activities are controlled 
by the State. In such a society, the State is the only body able to 
decide to inciea^ investment in capital assets. Because it is the only 
decision taker, the State is well aware that to increase investment it 

«.nsumpdon of a, leas, scnc members of ,hc 

am th „ H r n"”? 8-vcmmeo. has .o choose 

shnrf m “ "'“"y consumer goods as possible in the 

goods, reducing die pmportion which b currently producing con- 
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4. Marginal 

productivity 

and 

investment 


sumcr goods in order to release productive resources to produce 
capital goods. ’ 

If the socialist country chooses the second course, this means that 
the flow of consumer goods is reduced below the level w hich it could 
have reached in the short run. Only thus can the slock of capital 
goods be increased. There is a deliberate act of self-denial and 
abstinence in the present so that the future standard of living may be 
raised. The cost of investment in the socialist economy is thus a 
reduced standard of living in the present, just as on the desert island 
it is a day without food. In neither case is it possible both to make a 
large inca-ase in one’s stock of capital assets and to increase one’s 
standard of living at the same moment. One has to ‘wait’ 

The rulers of a collective economy often disapprove of (he idea 
(hat there is such a thing as interest on ideological grounds. Never¬ 
theless. they have to base their choice between current and future 
satisfactions on a magnitude which is actually interest, whatever 
they may like to call it. The planners have to decide how great a 
surplus of revenue (or benefit) over its cost any act of investment will 
yield, if they are to decide whether it is worth the sacrifice it entails. 
This surplus over cost is interest. It shows how great the net rise in 
the standard of living at a later date is expected to be if the investment ’ 
is undertaken. More accurately, one may say that socialist planners 
have to ’discount’ the future yields of assets and compare these 
‘discounted values’ with their present costs. The choice between 
present and future satisfactions has to be made in every collective 
economy. In the case of those where the original standard of living 
is low. it is a painful choice. 


We have now reached a position where we can discu.s$ capital and 
interest in a modem market economy in an elementary way. At a 
later stage, in Chapter 21, we shall sec that if we consider all forms of 
investment in a modern economy —in housing, public transport, 
schools, hospitals, etc., as well as in private industry the determi¬ 
nants of investment arc very complex. In this section, we concentrate 
our attention on investment decisions in private manufacturing 
industry, where it is not unreasonable to assume that the main 
objective is profit. This will pave (he way for the more general 
analysis of Chapter 21. 

What we need to know is how the return from a capital as,sct 
should he calculated, and how it can be compared with the cost ol 
the asset. W’c shall find in Chapter 21 that in a market economy a 
major analytical and practical difliculty is that decisions to invest 
and decisions to refrain from consumption arc not made by the same 
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people. In both the Crusoe economy and the planned economy a 
decision to invest means a simultaneous decision to refrain from 
consumption: both decisions are made by the same person or body 
of persons. In a market economy, decisions to invest and decisions to 
refrain from consumption are not necessarily made by the same 
person. Some firms may be investing their own retained profits, 
'waiting’ for a return on them. But others may be borrowing money 
from investors (who then must 'wait') in order to acquire capital assets. 

This important difference between the one-man and the market 
economy will make for some difficulties in Part Two. For the moment, 
we can avoid these pitfalls by making two assumptions. Throughout 
the rest of this chapter we shall assume, first, that all money which is 
saved at a given rate of interest is immediately used to buy capital 
assets. This rules out the possibility that people may save their money 
and put it aside (that is, hoard it) in the form of cash. Second, we 
shall assume, as we are entitled to do in particular equilibrium 
analysis, that the demand for capital assets is entirely unconnected 
with the supply of savings with which they have to be purchzised. We 
shall assume, for instance, that if savings increase and people spend 
less money on consumer goods, this does not cause any falling off 
in the demand for capita) goods. Since capital goods are bought in 
order to produce consumer goods, this is not a ver>’ realistic assump. 
tion, but we shall find it useful as a fint approximation. In particular 
equilibrium analysis like this, any other assumption would be difficult 
to handle. With these two simplyfying assumptions, we may now 
consider investment in a market economy. 

We have already seen that in the short run there can, by definition, 
be no change in the volume of capital goods in an economy. Bt'cause 
of this, in the short run the earnings of machines are quasi-rents, and 
we have already discussed them. Only in the long run, when invest¬ 
ment can be undertaken, is a change in the stock of capital goods 
possible. To study these long-run problems wc must again look at 
supply and demand. Capital assets arc both scarce and useful: that 
is why they cam a return. 


5. Interest: 

demuid 

factors 


Let us first consider demand. Why arc capital assets demanded’ 
Capital assets arc demanded only when they can be profitably used 
to produce consumer goods. They have a revenue pnxluct like all 

asset-sav a machine 

tool It will thus be possible to draw a marginal revenue productivitv 
curve. It will be possible for an entrepreneur to calculate how much 
he expects the employment of an additional machine tool to add to 
the total revenue of hU firm at each level of employment 
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The marginal revenue productivily of capital is not a simple 
concept. In particular, the problem of time enters at two stages. First, 
capital goods, as we have seen, arc not used up when they arc hired, 
in the \%av that consumer goods arc used up over a working life 
measured in years. If a firm is to borrow monev in order to buv a 
machine, it must feel certain that it can repay the money with 
interest over a period of time. The businessman lias to consider the 
productivity of the machine, not now, but in the future. What 
matters is the productivity of the machine over time-its expected 
future productivity or 'prospective vicld’. Second, the machine itself 
takes time to build. It is some time before anything at all is produced. 
Monev has first to be spent on building the machine, installing it and 
running it in. before it is ready for full-scale production. Investors 
must be paid interest on this money. 


5./ Models of 
imestment 

(a) Our first 
model 


The easiest wav in which to studv the act of investment will be to 
construct a series of models, beginning with a very simple one and 
introducing successive complications. In our first model, let us 
assume that a businessman is considering whether to buy a machine. 
This machine costs £} 000. It has a working life of one year, all of 
which is spent in producing a single product which is completed on 
the last day of that year. The entrepreneur thinks that w hen all other 
factors used with the machine have been rewarded, the nf( product 
of the machine will be worth £1 060. Having produced this product 
worth 060, at the end of the year the machine immediately drops 
to pieces. The entrepreneur therefore finds that the machine has a 
product of £ i 060, to be compared w ith its cost of £ 1000. 

Now we shall have to wait until later to sec what determines the 
rate of interest in the economy as a whole, but it is clear that any 
individual entrepreneur has to take that rate of interest as given. If 
there is perfect competition in the capital market, every entrepreneur 
has to pay exactly the same interest rate in order to borrosv money. 
Let us assume that everyone has to pay interest at 6 per cent to 
borrow money for a year. In order to pay for the machine, the entre* 
preneur will need to borrow £ r 000 for a year. At the end of the year, 
he has to find £} 000 to repay the loan. The machine has now ceased 
to exist and must have repaid its cost, as well as £60 interest,Jf it 
is to be worth buying. Since we have assumed that the machine is 
expected to produce Just £1060^ the entrepreneur will find it just 
worth his while to buy it. It will be a ‘marginar machine. If the 
machine is expected to produce more than £io60y he will buy it 
cheerfully; if less, he will decide not to buy it. An entrepreneur will 
therefore buy a machine only if he expects it to earn at least enough 



Interest demand factor' 346 


(b) Our second 
model 


(c) Our third 
model 


to repay the money borrowed to buy it, as well as the interest on this 
loan. The revenue product of a machine must at least equal its cost 
plus interest at the market rate, if the machine is to be bought. 

We may say. alternatively, that the entrepreneur is discounting 
the future yield of the machine. If the machine costs £ i ooo, and over 
its one-year life earns interest at 6 per cent (;C6o on £i ooo) we can 
say that the machine’s future return of £, \ 060 can be discounted at 
6 per cent. The discounted value of its future earnings (£1 000) will 
then be just equal to its cost. If one discounts ;(^i 060, earned exactl> 
one year hence, at 6 per cent one obtains a present value of £ i 000. 
The entrepreneur will be prepared to buy the machine only if the 
expected value of its earnings, when discounted, is at least equal to 
its cost. In our hypothetical model, the entrepreneur will just be 
prepared to do so if the ‘market’ rate of discount is 6 per cent. Then, 
the present value (/^looo) of the machine’s future net earnings of 
£\ 060 will be just equal to the cost of the machine. 


In our second model, let us assume that a farmer is buying a sheep 
which will live for ten years. It is expected to produce wool worth 
at the end of each year for ten years and, at the end of the tenth year, 
;{|ioo worth of meat. The sheep costs £\oo. Now, if the market rate 
of interest is 6 per cent per annum, the sheep will be able, each year, 
to cover the interest charge of on the loan required to buy it. It 
will also be able to payoff the whole loan (by the sale of too worth 
of meat) at the end of the tenth year. The ‘asset’ will earn interest of 
;(^6 each year on the investment of £100. Alternatively, if one dis¬ 
counts the future earnings of the sheep at 6 per cent, tlicy will have a 
present value of;^too. If he is rational, the farmer will buy the sheep 
if the market rate of interest (or discount) is 6 per cent or less. This 
second model is useful, because it avoids the problems of compound 
rates of interest and discount, but it assumes that the annual returns 
from the asset are constant from year to year. This is most unlikely 
to happen in practice except, say, where land or buildings have been 
rented out at a constant annual rent. 


The third model we shall consider is where an entrepreneur b 
deciding whether or not to buy a machine costing £\ooo, which 
will last for ten years. We assume that this machine produces nothing 
until the end of the tenth year, when it produces a product worth 
£1078. The machine then falls to pieces. The entrepreneur who is 
wondering whether it will pay him to install the machine will have 
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to borrow money to do so. Ha\ing borrowed it, he will have to pay 
iniercsi on it. If he borrow.s the capital at a compound interest of 
6 per cent per annum, the total amount owing at the end often years, 
including the £1000 loan, will be £io-]8. So long as the rate of 
interest is less than 6 per cent, the entrepreneur will find the machine 
worth buying. For the total amount owing at the end of the year will 
then be less than the ;(^t078 which the machine yields. Similarly, if 
the rate ofituerest is more than 6 per cent, it will not be worth buying 
the machine. Alternatively, one can say that the machine will 
certainly not be bought so long as its future earnings have to be 
discounted at more than 6 per cent per annum. If the rate ofdiscount 
is6 percent, the present value 000) of the machine's yield 078) 
is just equal to its price of i 000. In this model we have been able to 
allow explicitly for the existence of compound rates of interest, but 
have simplified the problem by assuming that no repayments of 
capital arc made for ten years. 


(d) A In our final model we shall try to be more realistic. However, in 

di_^rmion on order to do this we must first spend some time learning the principles 

how to * discount' of discounting. So far in this chapter we have talked in a rough and 

ready way about the need to “discount’ the future earnings of any 
asset. We must now be more precise about what discounting is and 
how it is carried out. Readers will find that this section provides a 
useful technical skill as well as being essential to an understanding 
of the remainder of Chapter 14. 

All of us arc familiar with the principles of interest. We know that 
if we lend someone and ask him to pay /^io8 in exactly one 

year’s time, we arc earning interest of exactly 8 per cent on our loan. 
We add the £^ interest to the principal of the loan in order to work 
out what we must receive after exactly a year. Wc are much less used 
to working with rates of discount. However, once we have learnt to 
do $0, the calculations turn out to be very easy. 

The reason why rates of discount will be useful to us is that both 
in this chapter and in Chapter 3i we shall be looking at investment 
decisions. All investment means is deciding whether it is profitable 
to spend money on a capital asset in the present in the hope of 
receiving a scries of returns in the future —a future cash flow, or a 
(nospcctiveyield. Since the asset has to be paid for in the present, the 
decision is made as simple as possible if the expected future cash flow 
-the prospective yield-can be reduced to a sum of money in the 
present. This is exactly what discounting allows us to do. We discount 
the expected future cash flow from the asset in order to obtain its 
present value. This present value we compare with the cost —the 
‘supply price’ -of the asset. 
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Table 14. i 


The first step in calculating the present value of the expected future 
earnings from any asset is to write down what one expects to earn in 
each year of the asset’s life. Suppose that a firm is deciding whether 
to spend j^^iooo on a new machine, which will last for four years. 
Having sold the products made by the machine, the firm expects to 
earn the gross amounts shown in column 2 of Table 14.1. 


Tear 

Cross cosh flow 

{£) 

Cosi of 

cooperating factors 
(£) 

J\fet cash flow 

{£) 

\ 

3500 

3200 

300 

2 

4000 

3300 

700 

3 

4000 

3400 

600 

4 

4000 

3500 

500 

5 

3000 

3500 

—500 


We simplify the analysis by assuming that the machine can begin 
to produce immediately. If not, and it is more than a year before the 
machine has to be paid for, then the investment in the machine 
would also have to be discounted. Column 2 does assume that there 
will be some difficulty in getting the machine into full production 
during its first year. It produoirs only j{^3500 worth of product in 
that year. After the first year, the machine runs to capacity and 
produces £^000 (gross) in Years 2, 3 and 4. Finally, in its last year, 
Year 5, there are some breakdowns and the machine produces only 
;{^3000 worth of product. This pattern ofworking up to peak efficiency, 
and then experiencing a decline at sometime towards the end of its 
life, seems to be typical of most plant and machincr>'. 

These figures do not represent the earnings of the machine alone. 
They include the sums earned by the labour working with the 
machine, the cost of maintaining it and the cost of raw materials and 
the components it uses. These costs of the cooperating factors are 
shown in column 3 of Table 14.1. In order to calculate the returns to 
the machine alone, we therefore deduct the amounts in column 3 
from those in column 2. This gives us the net cash flow in column 4. 

For the next stage in the analysis we turn to a discount table. On the 
top of this discount table we have various possible rates of interest. 
Down the side, we have the number of years which will elapse before 
asum of;^i is received. The discount factors in Table 14.2 show the 
value, in present money, of £i received at that time. Thus, £i 
received one year ahead when the rate of interest is 8 per cent is 
worth /^o-g26. The remainder of the £ 1 is interest of £0-0^^; this is 
8 per cent on /]‘o-926 over one year. The remainder of the table works 




343 inieresr 


D 2 i £ D' 
i ? A, ^ - 

i.>s§g 

r* 

s < z ^ 

» T ^ 

7 © 

« k a 

^ 




5 s Mi 

« ^ aI ^ 

55« z5 

fH 

:;j a X 3 

» w ■ w 

>A A4 ^ ^ — 




^ 

^ ^ ▼ 

2 

X Z X z 





^ -1; i 
?: 7 > ^ i 

X X .A 

!• 2 2 5 z 

9 

X i 

• A V M 

lA, ^ y ^ 

W a X K K 

w a 



“ ^ 'T ^ 

© 

z z z z 

^ ^ ^ 




S 7.5 5 a 

= 3§:l 

r- 

A 

Ifii 

X a Z C? 

a a a a a 
» ^ ^ ^ «r 



r* ^1 ^/^ © © 

SSlifS^i 


i 

iiii 

ir ^ j t 

© © a a a 

z z z z z 

3 Z ^ © 

m 

a a a 

xSRP? 

^ C ^ ^1 

5^51; 

i 

#N © ri «A 

liii 

© »fl ri ^ t 

© © © © © 

£ 3 C Z C? 

a a a a a 

©©;S9 

a 

A 

a a a a 

Z Z A A 

?*5S- 

T- < J 

aE£S? 

1 

?lli 

SS|?I 

a < ^ 3 z 

V ^ 

Ci 

9 

2?»S S 

a a a a 
a a a a 


c s = c = 


Stic 

s c s = s 


o 

© © C © 

= © ^ © X 

2 2 7 ^ ^ 

^SSig 

1 

© IT ^ ^ 

1 © 9 © 

?iii= 

w ^ ^ « 

1 

ftJtfCi © 

9595 

© s © © © 

© © © © 9 

© 

© 9 © © 




©9 © © 

9 ^ a ? 

£965! 

▼ 

c 

© ^ © s 
^ !fi 3 3 

z 2 z z 

A4 < ^ r^ ^ 

S § S = C 

- « t jS -C 

© a a a a 

a A * A A 

3 

a 

C'CSC# CJ 

a a a a 

Z Z 2 2 

§f;s?s 

X © I/^ ^ 

> » f*» r« 
© f C © fA 
A4 ^1 ^ « 


^4 «r Aj ^ 

? 3 c ^ 

3?SSs 

»A A. © ® ^ 

© © © a a 

V T a a -r 

£ 

a 

S2iS 

IccI 


© © S 9 9 

- 

© © © © 

z z z ^ z 


- 

5?^SI 

P R ? 2 

.<>; K ^ 2 

»A ^ X »A 

2 = sls 

355ES 

%r ^ ^ ^ V 

9 = 521 

2 

a 

•a 

5«z* 

= SOS ± 

9 9 9 9 9 

9 

9 © 9 © 

9 9 © © © 

6 

© © 9 © 

5-I-' 

X r^ S 1^. ^ 

nm 

3 

A 

9 © © 9 

^ c — ^ r» 
& 2 Z^3Z 

W w ^ V 

© S © © 9 

S§«££ 

Idiii 

a 

i 

ill! 


^ 

^ <r ^ 

C ^ 


12^25 ilzU 

vwwww 


£iSs« 23 S|S 

srzzi zjirs 

§i' 5 is ?lls§ 

55 ? 2 e um 


5 Si22 

w A A ^ 

r r z s I 


h\ 

1 

eS5P!? 

X ^ <r 

A A A A ^ 

9 3 A* 

5ft»s;5 

^ A A ^ A 

£233^ 
© 9 9 © C 

1 

1 

PSffS- 

X r^ <0 «A ^ 

A A A A A 

9 9 9 9 9 

SS2H 

A A A A A 

1 

5 ? - M 5 

5 P r* < J 

^ «k A jik 

w V V xr V 

^ 3 ^ ^ 

A A A A A 

9 9 9 9 9 

1 

;l 

A A A A Z 

3 ^ 3 9 

9 9 9 9 9 

9 9 s 99 

9^ 

^ r^ 9 ^ « 

9«2c? 

A A . A A 

53115 

A A A ^ A 

5SS5S 

A A A A ^ 

9 > 

3iife'S 

© 9 9 © 9 

A Z A • A 

5SI35 

9 C 9 9 9 

A 

s;' 

ssiga 

. A ^ A A 

? 2 Jn S M 

f. r. ^ ^ 
^ A A A A 

ISlEa 

A A A A A 

•• 

q . 

5*' 

C — ^ 

P$?Si9 

« > A A A 

HiSi 

A A A A A 

UlEgS 

9 9 9 c 9 

S ' 

^ A 

Qi- [ 

Iis5? 

9 9999 

325:« 

^ ^ ^ © 5 

A ^ A A A 

lilli 

9 9 9 9 9 


99^99 9999 


-_§5 


t t t ts dd = = i 


55 | 2 £' 

” X r ri 


tJ ?;5 


^iin liili 

9^9^w 99^^92 


^nii 

A±tii 


* 6 *d 5 


sifii 

9 9 5 9 ? 


t C 

13 - 1 ? 

9 9 9 C 9 

i 9 9 ^ r^ 

'-iis 


s«n| 

AAAAak 


I 525 S 


?, 2 ? e i 

»/\ 1^ -T ^ ^ 


9 9 9 © 9 


sagsfc 

•» -r ^ 'n 


9 9 9 99 


9 99999 

£ 5 SS 3 S^ 

f «A IZ «A 

^ A A A A ^ 


§2ii5 1329? ^I?.s 


um 

9 9 9 9 9 


ilSIl 

9 9 9 9 9 


a 3 D; 5 V 
R S K 
9 6 9 9 9 




*='= z22:£ £t*£S ;;Maaa ;^Ra?;s. 



























Interest derr^and factors 349 


Table 14*3 


in the same way. Thus, with an interest rate of 12 per cent. £1 
«eWed exactly two years hence is worth £0 797 now; the remam.ng 

2^03 is com^uni interest at .2 per cent on £0.797 
^ Three poinu should be remembered about a discount table Iik 

Table 4.2. First, if the sum received lies more than one year m the 
future, the interest clement is compound interest on the pteseni value o 
fx received at that point in the future. Second, Table 14.2 gives tht 
discount factors only to. three places of decimals. For our purposes, 
and indeed for most investment decisions m business, this is enough. 
However, tables going to more decimal places are available il 
required. Third, all the figures in Table 14.2 assume that the amount 
of £1 is received exactly the given number of years ahead. 


Year 

Net cash flow 

iJC) 

Discount 

factors 

(12%) 

Discounted net 
cash flow 

iC) 

1 

300 

0893 

26 r 7 

2 

700 

0-797 

557-9 

3 

600 

0712 

427.2 

4 

500 

0.636 

318.0 

5 

—500 

0567 

—283.5 


Present value of cash flow (column 4) £ 1287.5. 

Net present value of project: £1 287*5—£i 000 machine) = 

£287-5. 


With these figures, we can go on to calculate the present value of 
any sum which is to be received in any given number of years time. 
The time is shown in the first column of Table 14.2, while the 
appropriate interest (discount) rate is shown on the top. So, £1 
received ten years hence with an interest rate of 14 per cent is worth 
£0.270 now; £2500 (at the same rate) received ten years hence is 
worth £675 now. 

We now return to the figures in the final column of Table 14.1, 
which are reproduced in second column of Table 14.3. It will be 
recalled that these figures show the expected earnings of the asset 
whose purchase is being considered. What we now want to do is to 
find the present value of these expected earnings. Let us suppose that 
the firm has to pay 12 per cent to borrow money to invest. We there¬ 
fore multiply each amount in the second column of Table 14.3 by 
the discount factor for the number of years ahead that it will be 
received, assuming a 12 per cent interest rate. The discount factors 
are written down in column 3 of Table 14.3, having been taken from 
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Tabic 14/J. The results of multiplying the figures in column 2 by the 
discount factors in column 3 are then given in column 4 ofTable 14.3. 
For example, the net cash flow in Year i is expected to be jC'ioo. TTis 
is expected to be received after exactly one year. The discount factor 
for one year hence, with an interest rale of 12 per cent, 150*893, The 
diuountfd nft cash flow for Y'ear i is therefore 267*9. Table 14.3 
we discount the net cash flows for each individual year to obtain a 
discounted net cash flow over the whole life of the asset. The net 
present value of this cash flow is the (algebraic) total of the individual 
figures: 287-5. The present value of the prospective yield of the 

asset (to be compared with its supply price) is £\ 287*5. 

The most usual way of finding whether the purchase of the asset 
will be profitable is to deduct the cost (supply price) of the asset 
(here ^*i 000) from the present value of the prospective yield (here 
£ \ 287*5). This gives us the net present value the project. In this case, 
the net present value is: 287*5—ooo = ;(^287*5. 

Alternatively, one can calculate what is expected to be the percen¬ 
tage rate of return on the asset if it is purchased. For example, suppose 
we use the procedure outlined above and discover that the net cash 
flow Irom an asset has a present value of ^ \ 000, w hen the discount 
rate is 14 per cent. Suppose, also, that the cost of the asset is £ \ 000. 
1 he net present value of investing in the asset is then £0 (^'looo — 
£1000). This allows us to say that the rate of return, known as the 
internal rate 0/ return, on the asset is exaetly 14 per cent. Discounting 
the cash flow* at 14 per cent gives a present value just equal to the cost 
of the asset. The rate of return on the asset is therefore just equal to 
14 per cent. It is, however, important to remember that this calcula¬ 
tion implies that the firm will replace the asset, at the same price as 
it cost, at the end of its life. In this example, at the end of the life of 
the asset, the firm will have earned enough both to buy a further asset 
worth £1000 W to give a return of just 14 per cent on the funds tied 
up in the asset at any point during its life. 

rhis is important. The return on the asset will not be 14 per cent 
on £1 000, compounded annually. It will be a return of 14 per cent 
on that part of the imital investment of £t 000 which has not been ^released* 
through the eamtngs of the asset. For example, in Year 1, the net cash 
flow might be £100. With a 14 per cent interest (discount) rate this 
£100 has a present value of £87*7. The discounting procedure 
assumes that £12-3 of this £too is interest; it also assumes that it is 
interest on the £87* 7 represented by the present value of£i. Similarly, 
if the net cash flow in Y'car 2 were £500, it would have a present 
value of £384*5. Fhc discounted cash flow (D.C.F.) calculation 
assumes that £115*5 out of the £500 is interest (compounded over 
two years) on the £384*5. Since the D.C.F. calculation works in 
this way. one will find that over the life of an asset, interest at the 
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internal rate of return will have been earned on those funds not 
shown by tki D.C.F. process to have been ‘released’ from the invest¬ 
ment project. That is to say, where in Year i. the net cash flow is 
^loo, £12-3 is treated (with a 14 per cent interest rate) as the 
interest element in this £100; and the remaining £QTy being 
released from the project at the end of the first year. * 


(e) Our fourth 
model 


Table 14.4 


With this elementary understanding of discounting we can return to 
our main argument in this study of interest. Let us assume that an 
entrepreneur is considering installing a machine which will have a 
life of five years. It costs £i 000 and the rate of interest at which the 
entrepreneur can borrow is 8 per cent. We assume that in the first 
year the machine takes time to build up to its full efficiency and has 
net earnings of only £^63. In the next four years, the machine earns 
£300 per annum. The net cash flow is therefore that shown in column 
2 of Table 14.4. 


Tear 

Met cask flow 

(£) 

Discount 

factors 

(8%) 

Discounted net 
cash flow 

(£) 

I 

86-3 

0-926 

79-9 

2 

300 

0-857 

257-J 

3 

300 

0-794 

238-2 

4 

300 

0-735 

220-5 

5 

300 

0-681 

204 3 


Present value of cash flow (column 4) £i ooo. 

Net present value of project: £ 1000—000 (cost of machine) = £0. 

Making the calculations we have now learned to make, we sec that 
the discounted net cash flow has a present value of 000. This is 
exactly equal to the cost of the machine, so that the net present value 
of the project is zero. It follows that if the rate of interest is more than 
8 per cent the entrepreneur will lose on the investment. If he predicts 
the earnings of the machine accurately, he will not buy it. On the 
other hand, if he predicts the earnings accurately and the rate of 
interest is less than 8 per cent, he can buy the machine. Finally, if 
the rate of interest is 8 per cent, the future earnings of the machine, 
when discounted, will just equal its cost and the firm will be on the 
margin of doubt whether to buy it or not. 

■For a dclailcd explanation of this point see D. C. Hague, .Uanagniel FcoHomia. London 
and Harlow, 1969, Section 6.4. 
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(J) A summary 


y.2 The 
demand Jot 
capital goods 


\Vf can sum up this discussion as follows. An entrepreneur wishing 
to buy a particular asset will have to consider: first, the prospective 
yield of the asset, calculated by adding together all the earnings 
from it over its whole working life; second, the cost of the asset: and 
third, the rate of interest (discount). The entrepreneur can compare 
the internal rate of return represented by the prospective yield of the 
asset inel of the cost of cooperating facton) with the interest which he 
will have to pay on the money borrowed to buy the machine. Altema* 
lively, he can compare the cost of the asset at the present time with 
the present value of its prospective yield. In either case, he will reach 
the same decision about whether to buy the machine or not. If the 
internal rate of return on the asset exceeds the interest which he will 
have to pay in order to borrow the money; or if the present value of 
the prospective >'ield exceeds the cost of the asset, it will be bought. 
On the other hand, if the interest payable on the loan required to 
buy the machine is greater than the internal rate of return on it, or 
if the cost of the asset is greater than the present value of its prospective 
yield, the asset will not be bought. 


Since for any single kind of asset an entrepreneur can calculate the 
prospective returns which any given unit of it is expected to produce, 
the yields from owning various amounts of an asset of a given type, 
cither to the entrepreneur or the industry, can be similarly calculated. 
Let us, for example, consider the prospective yields of differing 
amounts of a particular kind of asset to a given entrepreneur. We 
assume that we can draw a marginal productivity curve for the asset 
we arc considering, showing how much will be added to the receipts 
of the firm when, with any given stock of the asset, another unit is 
added. However, it should be clear that this is the marginal revenue 
productivity obtained from employing another marginal asset of 
this kind, with a given initial slock of assets. 

The marginal revenue productivity of an asset can be shown m 
two ways. It can be looked at ettha in terms of the internal rate of 
return on the asset or in terms of the present value of its prospective 
yield. The first will mean that we work in lump sums in the present: 
the second will mean that we work in rates of return. Before going on 
to look at the demand for capital goods in both these ways, there arc 
two important points which need to be borne in mind when_onc 
speaks of the prospective yield of an asset. 

First, while this prospective yield is determined by the returns to 
the asset over a period of lime, the returns per unit of time will not 
necessarily be equal. Indeed, in a dynamic world, this is most unlikely 
to be the case. Second, it must always be remembered that prospective 
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(a) Present 
value 


yields arc anticipated yields, not realised yields. Businessmen can make 
wrong guesses about such yields; if they do, capital assets will not 
yield what was expected of them. 

Since assets do not always have the same length of life, the returns 
expected at the end of the life of a long-lived asset have to be more 
heavily discounted than those earned sooner. If two machines are 
both expected to yield the same total amount of money during their 
lives, but one cams this money more slowly, it will be less profitable. 
Larger interest pa>'menls will be needed to acquire the second 
machine because the money borrowed to pay for it will be needed for 
a longer period of time. One way of calculating and comparing the 
productivities of different kinds of assets, with different lengths of 
life, is to compare not their marginal productivities {prospective 
yields) but their discounted marginal productivities (discounted pros¬ 
pective yields). What we do Is to work with tlie current rate of 
interest (discount). One brings the yields of assets of different kinds, 
with different prospective yields and different lengths of life, to a 
comparable basis by discounting them. As will be realised from what 
we have done so far, this process gives us, for each unit of each asset, 
a capital sum representing the present value of its prospective yield. 
The marginal revenue productivity curve—the demand curve for 
capital assets—will then show the discounted marginal productivities 
of the assets, it will show the present value of the additional receipts 
which an entrepreneur expects to earn in the future if he employs 
another unit of any given asset, these receipts being discounted at the 
current rate of discount. 


The curve of discounted maiginal revenue productivity for an asset 
will show the entrepreneur's demand function for the asset. It will 
show the discounted present value of the returns an entrepreneur 
expecu to receive from employing successive additional units of a 
particular kind of asset. This demand curve will slope downwards 
from left to right in the normal way, as is shown in Fig. 14.1. This 
diagram shows that the more machines of a given kind an entre¬ 
preneur has, the less money he will expect to earn by hiring one more 
machine of the same kind. Thus, for example, if the entrepreneur has 
already acquired 0 ^^^ machines, then machine OA/, will be offering 
him a prospective yield with a present value ot^OA. Similarly, if he 

machines, then machine O.M^ would be 
offenng him a prospective yield with a present value oi£,OB. 

We now need to look at supply conditions. The supply cun'c for 
the same kind of asset will be given by its price. For each asset, this 
curve will be a horizontal straight line to the individual entrepreneur, 
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Fig. 14.1 


assuming that competition in the market for each asset is perfect. In 
Fig. 14.1, the entrepreneur can buy as many machines as he wishes 
provided he pays {, 0 C for each of them. The supply curs e for this 
particular kind of machine is represented by the horizontal black 
line CC. A prohl-maximising entrepreneur will obviously increase 
his purchases of the asset until the last one he buys has a discounted 



marginal productivity just equal to its cost. In Fig. 14.1 this happens 
when the entrepreneur buys OM machines. The OM th machine costs 
{, 0 C. At the same time, it has a prospective yield whose present 
value, at the current interest rate, is {,EM {={, 00 ). When the rate 
of interest is at the current level, the entrepreneur will buy OM 
machines, each costing {00. 

We can go farther than this. If we take the price of the machine as 
given, it follows that a fall in the rate ofinterest (discount) makes the 
entrepreneur willing to buy more of this particular kind of asset. 
Indeed, we can extend the argument to all assets. With a lower rate 
of interest, the cost of borrowing money to buy any assets falls and 
the returns expected from it therefore have to be discounted less 
heavily. Entrepreneurs find that units of the asset which they did 
not think it worthwhile buying at higher rates of interest can now be 
bought. Their discounted prospective yields exceed their supply 
price, because these yields do not have to be discounted so heavily. In 
other words, the demand curve for capital assets of each kind shifts 
bodily to the right. For example, if the rate ofinterest were to fall in 
Fig. 14.1, the demand curve for assets might move from DD to the 
light-brown curve Givdn their cost {{OQ, the entrepreneur 

will buy more assets (here OA/,) at the lower rate of interest. 


As we have explained, we can put all (his another way. We can 
express the demand for capital goods by showing how many units of 


(b) InUrnal 
rale 0/ return 
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Fig. 14.2 


each will be bought (given their price) at varying rates of interest. 
What we do is to show the internal rate of return, on a marginal asset 
with a given capital cost, when different amounts of that asset are 
owned by the entrepreneur. Anticipating the terminology of Chapter 
21, we may call the demand curve for capital assets shown in Fig. 
14.2 a marginal ^ettney curve {MEC) for capital assets of this particular 




Number of machines owned 


kind. Wc again see that this demand curve slopes downwards. If the 
Rrm is considering buying the OA/jth asset, the internal rate of 
return on it will be Or, per cent. On the other hand, if the firm is 
considering buying the OA/,nd asset, the internal rate of return on 
that will be lower, at Or, per cent. The {Xisition shown in Fig. 14.2 is 
such that, if the rate of interest is Or,, the entrepreneur will buy 0 A/ 
machines. 

This analysis can be extended. It holds for individual firms, for 
individual industries and for the community as a whole. The lower 
the rate of interest, the more capital goods will be demanded. We 
can construct a downward-sloping demand curve for both capital 
goods and for loanable funds—for money to be used to buy capital 
assets. Both will slope downwards from left to right. The latter curve 
will show that the more loanable funds arc demanded—by all entre¬ 
preneurs in the country taken together—the lower the rate of interest 
b. Since more assets are demanded as the rate of interest falls, more 
money b required to purchase them. The curve shows us the demand 
for money capital’ at various rates of interest. 


6 . Interest: 

supply 

factors 


We must now see what will determine the supply conditions for 
money capital. How will the amount of money which people will 
lend out to businessmen wanting to build machines and factories 
vary as the rate of interest changes? It will be remembered that we 
are assuming that all money which is saved is lent to entrepreneurs 
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to enable them to build capital assets. But if people are to be per* 
suaded to save money and to lend it to cnirepreneun, they must be 
offered interest. We have already seen that if anyone is to be persuaded 
to save and to put his mohey into capital assets^ he will ask for some 
future return over and above the initial loan, because he is being 
asked to abstain from present consumption. But if a man has £\oo 
and is asked to part with it for a year, he is not only foregoing con* 
sumption. He is also running the risk of losing his money. The risk 
may be small or large, and the larger it is the less anxious he will be 
to lend his money. For if he could pul his money in a stocking or 
under the mattress, he would at least be sure that it would be safe 
(barring robbcr> ). If he invests it, he cannot be so certain. Interest 
on capital therefore has to be paid, partly in order to persuade 
people to postpone consumption and invest in capital assets, but 
partly to persuade them not to hoard their savings. Savings do not 
have to be risked in business; they can be hoarded to avoid any risk 
of capital loss. 

The supply curve of loanable funds to all industry will therefore 
slope upwards to the right. On the one hand, the more money capital 
people lend out, the more consumption they have to postpone; the 
greater will be the reward (per cent) they w'ill ask to make such a* 
postponement worthwhile. In other words, as more money is bor* 
rowed it has to come from people whose ‘rale of time preference’ is 
progressively more strongly weighted in favour of present satisfactions. 
On the other hand, as more money is borrowed it will have to be 
borrowed from people who are progressively more worried about the 
risks being run. More money can be borrowed if, but only if, a higher 
return is offered. Thus if more money is to be lent out, rales of 
interest normally have to rise to induce ‘marginal lenders' to forego 
presen t satisfactions and allow their resources to be tied up in machines 
and factories instead of being kept in the form of more ‘liquid 
capital assets. 


7* Interest: 
supply and 
demand 


The actual level of the rale of interest will therefore be determined 
bv the intersection of a downward-sloping demand curse for loanable 
funds (to be used to buy capital goods) and an upward-sloping supply 
cursT for such funds. 
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Profits 


I. The In this chapter, wc shall discuss the profits of the entrepreneur- 

entrepreneur the profits of enterprise. We shall then have completed our study of 

the pricing of factors of production. The word entrepreneur is not a 
pleasant one, but, compared with the alternatives ‘undertaker’ and 
‘enterpriser’, it seems the most desirable. The word and the idea 
behind it arc both hangovers from an earlier stage in the development 
of the economy theory. 

The entrepreneur was assumed in earlier economic theory to be 
the owner of a one-man business. He was also regarded, as we have 
regarded him so far, as a human calculating machine. Of course, 
many modem firms are not one-man businesses. Indeed, although 
there are still many one-man businesses in all economies, the one- 
man business accounts for a progressively smaller proportion of total 
national output as the economy becomes richer. A few large firms 
produce a large proportion of total output. Later in this chapter wc 
must deal with the problem this poses for the concept of the entre¬ 
preneur. For the present, we continue to assume that he is the one 
person in the firm who hires factors of production and that his 
decisions are always based on an attempt to maximise profits. It is 
clear, therefore, that the entrepreneur is a special type of factor of 
production. He is the only factor of production whose role it is to 
combine and organise other factors of production. Nevertheless, the 
entrepreneur is a human being and not a true calculating machine. 
No calculating machine would be described as attempting to maximise 
profits. It would maximise them. There arc two reasons why this may 
happen. First, the entrepreneur may not wish to maximise profits. 
Second, even If he does want to maximise profits, he will rarely have 
sufficient information to know what he would have to do in order 
to maximbe them. 

One fundamental difference dUtinguishes the entrepreneur from 
other factors of production. While land, labour and capital arc all, 
at least in principle, hireable, enterprise is not. For this reason the 
entrepreneur b not on ail fours with other factors of production. Wc 
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2. Profit and 
uncertainty 


3* Risk and 
uncertainty 


shall not place groat stress on this feature of entrepreneurship, 
particularly since the one-man firm is of declining significance, but 
it is quite important and should be borne in mind. 


We have written so far as though the entrepreneur bases his actions 
on objective and completely certain figures of cost and revenue. The 
data on which the real-world entrepreneur has to make his decisions 
arc not objective. He has to decide, in advance, what revenues and 
costs will be. His ideas about them are therefore subjective estimates j 
embodying his own guesses and hunches. Like all guesses, they may 
well turn out to be wrong. The best that the entrepreneur can do is 
to equate his estimate of marginal cost with his estimate of marginal 
revenue. He can never be certain in advance what either marginal 
cost or marginal revenue will be. 

This realisation of the true nature of the data on which entre- 
preneun' decisions are based brings us explicitly face to face with a 
new clement in economic theory. We must study expectations under 
uncertainty, in this case the expectations of the entrepreneur. Despite 
our attempts so far to avoid the problem of uncertainty wc have not 
altogether succeeded. In our discussion of interest wc found it 
necessary to acknowledge that businessmen’s estimates of the pros¬ 
pective yields of the capital assets they are wondering whether to 
buy or construct arc uncertain. In this discussion of the earnings of 
the entrepreneur, wc shall be forced to devote a major proportion of 
the analysis to studying the way in which uncertainly about revenues 
and costs influence businessmen in deciding the levels of their prices, 
outputs and marketing activities. 

It is important to realise that uncertainty enters economics im¬ 
mediately one allows for the fact that conditions can change. So 
long as one is concerned with a static or changeless world, uncertainly 
can be ignored. When, as in capital theory, the future enters in to it, 
change has to be allowed for and uncertainty automatically appears. 
With profit, uncertainty is the essence of the problem. The entre¬ 
preneur can never be certain what he will earn from producing 
goods until after he has decided to produce them. He is never certain 
whether he will make a profit or suffer a loss. 


Once he looks upon the entrepreneur as more than a mere calculating 
macliinc, the economist can argue that the entrepreneur docs fulfil 
a useful social function in the productive process—that he is produc¬ 
tive. The entrepreneur can be considered as possessing a marginal 
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revenue productivity in just the same way as any other factor of 
production. What, then, is the function of the entrepreneur in the 
economic system? Why Is he productive? An answer to this important 
question has been given by Professor F. H. Knight.* We shall base 
the following analysis of profits on his explanation. 

Some idea of the dilTiculty in finding an answer to this question, 
'Why do entrepreneurs earn profits?' can be seen from the fact that 
the economists of the nineteenth centurv failed to answer it. The 
main rea^n for their failure to provide a satisfactory theory of profit 
seems to have been (hat they did not distinguish profits from ititcrest. 
Because the typical entrepreneur of the nineteenth century was also 
the owner of the capital of his firm, economists confused the returns 
which he received qua entrepreneur with the returns he earned qua 
capitalist. They did not realise that the receipt of interest as a reward 
for investing his capital and the receipt of profit as a reward for taking 
the risks of business arc not (he same thing. 

The modern theory of profit regards the entrepreneur's contri¬ 
bution to the process of production as that of bearing non-insurable 
risks and uncertainties. The distinction between insurable and non¬ 
insurable risks is an important one. Every entrepreneur faces many 
risks besides the most important risk —that he may lose money as a 
result of misjudging market conditions. There is always the risk that 
fire, theft, death and the like may cause business losses. But these 
latter risks can be insured against. Indeed, the modern economy 
provides a whole industry to deal with insurance against risks of this 
kind. The businessman need not worry about what will happen to 
his dependants if he dies, for he can insure his life. Nor need he lose 
sleep over the danger of losing plant or stock through fire. Fire also 
can be insured against. 

The entrepreneur has to meet only those risks which cannot be 
insured against. Wc must therefore discover what kind of risks these 
ire and why they cannot be insured against. Wc must discover what 
IS the difference between insurable and non-insurable risks. The 
answer is that the difference lies in the fact that the probability that 
some events will occur can be predicted statistically, while the prob¬ 
ability that others will occur cannot. For example, statisticians arc 
able to calculate the probability of fires occurring quite accurately. 
An insurance company knows that, say, i per cent of factories in the 
countiy will have a fire each year. It is impossible to say which parti- 
cular (factory will catch fire; but it is possible to predict with con- 
sidcrable accuracy what percentage of factories in general are likely 
to suffer from fire in any one year. It is therefore possible for business- 
men to insure against this type of risk. The insurance company 
knows how high a premium it must charge in order to be able to meet 

F- H. Kn.ghl. Rui. Un,trUi„,j especially chapter v-«. 
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fire insurance claims. The businessman knows whai the premium is 
and what the risk of fire is. Since no-one deliberately wants to lake 
risks which can be avoided, the entrepreneur is only loo pleased to 
pay the premium and avoid the risk. The reason why this can be 
done, as has been staled, is tliai an accurate quantitative estimate of 
the danger of fire can be made. The fire insurance premium is a cost 
of production just as much as payments for labour or raw materials 
are. 

We must now move away from these definite and calculable risks 
to risks which arc vague and more uncertain. What arc these risks, 
taken bv entrepreneurs, which are unpredictable and which no 
insurance company will dare to insure against ? The kinds of decision 
made by entrepreneurs arc decisions about, for example, whether it 
will pay to introduce a new product or build a new plant. The entre¬ 
preneur has to guess what his cost conditions will be, which is usually 
quite simple. He also has to guess what demand conditions will be, 
and this is often extremely difficult. He may earn a profit or he may 
make a loss. Bui no-one can say which with any real degree of 
certainty. Nor can anyone say with certainly how large the profit or 
loss w ill be. 

It is no accident that it is impossible for entrepreneurs to insure 
against commercial losses. It is possible for an insurance company to 
estimate accurately that, say, i per cent of all firms w ill have a fire 
each year. It is quite impos.siblc to say whether no firms at all, 5 per 
cent, or 25 per cent of firms in an industry will lose money that year 
or how much will be lost. It is possible that all will make profits or 
even (hat all will suffer losses. No statistician can work out the numeri¬ 
cal probability that a given group of firms will make profits or losses 
in any year. It is therefore impossible for any organisation to insure 
firms against loss. It would not know what premium to charge and in 
a slump might well go bankrupt. 

We can now explain why entrepreneurs earn profits. It is because 
they have to trust their own judgment about the likelihood of success 
or failure if they expand or contract their output, raise or lower their 
prices, introduce new products and soon. If a businessman refuses to 
insure against fire but relics on his ability to design efficient fire¬ 
fighting devices, he is fulfilling the function of a true entrepreneur. 
Since fire insurance is not expensive, there is no need for him to do 
this; so he will normally not do so. The real function of the entre¬ 
preneur is to take those risks where the unknowns to be dealt with are 
more intangible than the danger of fire. The sort of question which 
the entrepreneur has to answer is: ‘Will consumers buy my nc>v 
refrigerator?' or ‘Will my new advertising campaign prove profit¬ 
able?' The responsibility for making this kind of decision cannot be 
shifted. It is because this kind of decision is t>pical of entrepreneurial 
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decisions in general lhat being an entrepreneur is much more risky 
than being a wage earner or capitalist. 

We have now succeeded in isolating a specific function which may 
be attributed to the entrepreneur. He has to take the risks of making 
product, pricing and production decisions. Having drawn this sharp 
distinction between the function of the entrepreneur and the func¬ 
tions of the other factors of production, we must now consider the 
similarities between the entrepreneur and the other factors of 
production. There is no such thing as a disembodied entrepreneur. 
Entrepreneurs usually own some other factors of production. Let us 
take the ease of the owner of a small shop. He is clearly an entre¬ 
preneur, for he decides what to sell and at what prices. He may also 
own some, at least, of the capital of the shop, if only the slock, and is 
likely to serve in it loo. He owns labour as well. Such an entrepreneur 
is therefore the supplier of capital and labour as well as enterprise. 
His reward is made up of wages and interest as well as profits. Again, 
in theory at any rate, it is possible for an entrepreneur to be his own 
labour force and yet to own none of the capital of his business. It is 
quite conceivable that he might borrow the whole of his firm’s 
capital at a fixed rate of interest. On the other hand, an entrepreneur 
might own part of the capital of the business, or even all of it, and 
yet not provide any labour. He would take decisions about the firm, 
but hire a manager to run it. It is not always easy to sort out the 
rewards of labour and capital from the rewards of enterprise. 

Nevertheless, the problem is not insoluble. It is always possible to 
make some estimate of the share of the various factors of production 
which the entrepreneur owns in his earnings. So far as his capital is 
concerned it is not difficult to decide what the return on it would have 
been if It had been invested elsewhere. The market price for loans- 
interest rate-shows the general level of returns on investments 
bo If an entrepreneur, who also owns the capital of his firm but 
provides no labour for it. dbcovers that his earnings exceed the current 
rate of interest on his capital, one may assume that he is earning 
profits for his enterprise in addition to interest on his capital. It is a 
sign that he u performing a useful function for the business in addi- 

ea°.^ wr ^ do 

r k' businessmen who 

of merest. In the short run, of course, there will be a rent element in 
entrcprencunal earnings. Profits may be abnormally high or low 

excm oTir’ of competition, any 

of the earnings of entrepreneurs over the rate of interest 

rTaS i e b" sec, therefore, that while the 

SubLhI ^re not always immediately 

S c rom his rewards yua entrepreneur, this certainly docs 
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not mean that the distinction between the two rewards is not valid •» 
The same sort of procedure of separating true profits from the 
other earnings of entrepreneurs can be used w here the entrepreneur 
provides labour to the firm. Where a shopkeeper serves behind the 
counter as well as making entrepreneurial decisions it is not likely 
that he will pay himself two separate amounts of money, one for his 
labour and the other for his entrepreneurial skill. Yet his earnings 
will be made up of two amounts. In the long run, there will be a sum 
of money, about as large as he could have got elsewhere as a general 
manager in a shop, representing the wage for his labour.Otherwisc, , 
if he is rational, he will baomf a general manager foi: someone else. 
Also there will be a further sum earned by his entrepreneurial skill. 

The most realistic model to use therefore seems to be one where the 
entrepreneur invests some capital in his business and also provides 
his own labour. However, there usually is difficulty in deciding on 
the border-line between enterprise and labour. It is not easy to 
separate the functions of the entrepreneur from those of the manager, 
w ho is really only a special type of labour. The duty of a manager is 
to coordinate hired factors as effectively as possible and most business¬ 
men do this. It is not the true function of the entrepreneur. The true 
entrepreneur, the output and price fixer, is the man who risks losses 
and cams profits. It is not necessary for him to coordinate and 
manage factors of production at all. He can easily hire a manager to 
•do that and pay him a wage for doing so. 

The idea that the entrepreneur is essentially a coordinator is 
sometimes put forward by economists, but coordination is not an 
fssfniial part of the entrepreneurs duty. He can choose whether or 
not to act as a manager coordinating factors of production; he cannot 
ever escape the danger of loss if he makes wrong product, pricing 
or output decisions. This type of confusion is best avoided by being ^ 
quite clear what one means by coordination. If coordination is 
stretched to include decisions about the best scale of activity, the 
best mix of products and the best price to charge, it is being widened 
to include the true entrepreneurial function. This is why economists 
sometimes speak of the entrepreneur as a coordinator. 

In practice, of course, the distinction between the entrepreneurial ^ 
and the coordinating function is very difficult to make. The typical 
entrepreneur does not sit on the Costa Brava while the dividends roll 
in. Such persons cannot justly be described as entrepreneurs at all - t 
though they may occasionally reap the reward of other people’s 
entrepreneurial decisions. Most entrepreneurs find it possible to make 
entrepreneurial (product, pricing or output) decisions only if they 
arc inside their businesses for much of the time. If this is the case, they 
arc likely to make large and small managerial decisions as well -as a 
matter of course. Some time spent as a coordinator is just as necessary 
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for most real-world entrepreneurs as is the ownership of some or all 
of the capital of the firm. It is for this reason that the earnings of 
entrepreneurs will usually include what are often described as ‘the 
wages of management'. These arc payments earned for performing 
the tasks of general management and organisation. The entrepreneur 
is not a disembodied spirit. 


* 

4. Ownership 
, and control 




The objection will probably be made that this analysis of the entre¬ 
preneur is unrealistic in these da)^. There is much justification for 
.such an objection. In the modem economy, with.the growing scale 
of industry, its own creation, the limited liability company, has 
replaced the one-man entrepreneur of the nineteenth century. The 
twentieth-century joint-stock company functions through the share- 
holden’ meeting, the board of directors and the managing director 
or chief executive. Who performs the function of the entrepreneur in 
this type of organisation? The shareholders arc the people who 
actually make profits or losses when entrepreneurial decisions turn 
out to be right or wrong, but the shareholders do npt make the 
decisions themselves. The most that the shareholders can do is usually 
to start a row afterwards if losses have been made. Even so, it would 
usually be necessary for the shareholders to be 'quasi-entreprenours' 
themselves if they were fully to understand and appraise the decisions 
which had been made. Rows of this kind occur less often than one 
might expect: they rarely achieve much, simply because share¬ 
holders lack information and expertise. 

It is also difficult to decide how far the board of directors rcallv is 


responsible for making entrepreneurial decisions. The board will 
often give final approval to price changes, but will usuaUy do so on 
the basis of proposals from senior management. It would be very 
difficult for many boards of directors to act as more than 'rubber 
stamps’ for decisions already taken by senior executives. While in 
theory the board of directors has sole power to make entrepreneurial 
decisions, It will often be greatly influenced by others lower in the 
firm in deciding what decisions to make. The real decisions on pro¬ 
ducts, prices, output and so on in most modem firms are made bv the 
managing director and his senior colleagues. Such men may or may 
not own shares in the firm. Even if they do, it is likelv that only a 
small part of their income will be derived from their shareholdings. 
Most of their income will come from a fixed salary. This means that 
the man who really makes entrepreneurial decisions in the modern 
business rarely receives a payment which is large when he guesses 
ngh, y and .mall „h.n he guesses wm-ngly. Ofeou^rse, i. often 
that a manager who has made several wrong decisions is sacked or 
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demoted and thereby suffers a reduction in income, while a man 
who has made several right decisions is given an increase in salary'. 
But there is no automatic connection between the correctness of the 
manager's decisions and his income. The ‘managerial revolution' 
predicted by James Burnham seems to be upon us. 

I hough many ’small men' remain in business, the largest and 
most important firms today arc not run by an entrepreneur. It is 
therefore difficult to decide whether the entrepreneurial function in 
these firms is fulfilled by the managers, who make (or at the least 
suggest) entrepreneurial decisions, or by the shareholders, who lose 
money if these arc unwise decisions. Modem industry cannot point 
easily and unequivocally to thf entrepreneur. How, then, can there 
be an entrepreneurial function? 

What one can say is that the analysis of the entrepreneurial 
function is internally consistent. Its only real fault is that it is about a 
hundred years out of date so far as large businesses arc concerned. 
It is the development of joint-stock companies which has altered 
the picture. However, this criticism can be overdone. Although the 
one-man entrepreneur is less important now, decisions do have to 
be taken even in large businesses. Entrepreneurial decisions have to 
be made and profits and losses arc earned. The role and the rewards 
of the entrepreneur arc there, though they will be difficult to pin¬ 
point and the rewards may not necessarily go to those who take the 
decisions. The theory outlined in this chapter still explains why it is 
that profits exist. If there w'ere no risks in running a business, the 
rewards to enterprise w'ould be lower than they arc. 


5* MarginaJ Our theory of the pricing of factors of production is based on the 

productivity argument that each factoreamsa reward thatdependson its marginal 
and profits revenue productivity —that the demand curve for any factor is the 

same thing as its marginal revenue productivity curve. This holds 
equally true for enterprise. The number of ‘cntrcprcncun’ in an 
industry will depend on how' much they can earn there—on their 
revenue productivity. What, then, will the marginal revenue produc¬ 
tivity curv'c of entrepreneurship look like? This question can best be 
studied by continuing to use (he simplifying concept of the entre¬ 
preneur and by studying (he marginal revenue productivity of 
entrepreneurs in a particular indusirV. This is important. With land, 
labour and capital it is possible to calculate the marginal revenue 
productivity of each of these factors to an individual firm. With 
entrcprencunhip this is not possible. One cannot, where a single 
firm is concerned, compare the revenue product of half an entre¬ 
preneur with that of a whole one or the revenue product of three 
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enlrepreneurs with that of four or five. Nor can one measure the 
contribution of the entrepreneur to a firm by the length of time he 
takes to make his decisions or to measure it in any other physical 
units. There arc no rules for measuring entrepreneurial activity. It 
is therefore unrealistic to try to estimate the mai^inal revenue 
productivity of entrepreneurship for a single firm. 

While it is useless to try to calculate the marginal revenue pro¬ 
ductivity of entrepreneurship for a single firm, it can be done, in 
principle, for the industry-. In an industry, the numbers of entre¬ 
preneurs can be assumed to alter and the results of such alterations 
can be studied. Let us assume that in the industry with which we arc 
concerned all entrepreneurs are homogeneous. This means that we 
can measure enterpreneurship in homogeneous physical units along 
the x-axis, as is done in Fig. 15. i. 



In Fig. 15.1, the marginal revenue productivity curv-e of entre 
prcncurship to a particular industry is shown by the curve MRP 
which is drawn for convenience as a straight line. It is reasonable ic 
think that such a marginal revenue prtxluclivity curve will fali 

throughoutitslcngth.Themore entrepreneurs thereareinanindustry 

the smaller will be the profits each is likely to be able to make The 
marginal revenue productivity of entrepreneurship, like that of all 
other factors, is lower the more entrepreneurs there are. The supply 
curve of entrepreneurship is shown by the curve 55 . Since we are 
fuming that all entrepreneurs are equally efficient, all must earn 

the industry. This profit of £05 represents their transfer earnings 
All the entrepreneurs, being identical, can earn £05 in a 3 her 
industry and all will leave thU particular industry and go to the other 

entrepreneunhip is a honzontal straight line 

thtrcTe Y’”"' '.5 ' will occur where 

there are OM eu.repreneurs in ,he in.ius.ry, so Ora. each is earning 
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just his transfer earnings of £0S: so that each is earning normal 
profits. This will be the long-run equilibrium position in perfect 
competition. In the long run. entrepreneurs (and firms) will enter 
or leave the industry until all arc earning normal profits. In the short 
run, however, the industrs might contain only O.l/, entrepreneurs 
so that each would beeamingj{;05,. Each would be earning abnormal 
profits of £SS,. Such abnormal profits would be competed away, in 
perfect competition, in the long run. If there were imperfect com- 
petition in the industry, however, entrepreneurs could still earn 
abnormal long-run profits. Because there would not be completely 
free entry to the industry, newcomers would be unable to compete 
all existing profits away. 

It is, of course, possible for entrepreneurs to earn rent of ability in 
addition to profit. A Henry Ford would earn much more than a 
third-rate entrepreneur. There are two ways of analysing the rent of 
ability earned by entrepreneurs. First, one could assume, as we did 
in Chapter 6, that all entrepreneurs are equally efficient from the 
point of view of all other industries except the one in which one is 
interested, but that their abilities differ so far as this particular 
industry is concerned. In such a situation, the transfer earnings of all 
entrepreneurs would be the same. Since some entrepreneurs would 
have greater ability (which was specific to this industry), they would 
earn a rent of ability over and above their transfer earnings. It 
would be the marginal entrepreneurs alone who would earn no rent. 
Their profit would just be equal to their transfer earnings and their 
marginal revenue productivity. 

Second, one could assume that entrepreneurs were of unequal 
ability, both in the particular industry one was studying and in all 
other industries. This is a more realistic assumption. The simplest 
way of putting the position would then be to assume that the entre¬ 
preneurs who were most successful in one industry were equally 
successful in all othen; that those who were least successful in a given 
industry would be equally unsuccessful in all others, and so on. In 
other words, we can assume that entrepreneurial skill is never com¬ 
pletely specific but always completely general. Entrepreneurial rent 
is now unlikely to exist, so far as the individual industry is concerned. 
For, although some entrepreneurs earn more than others in any given 
industry, they could do the same in other industries too. For the 
industry, differences in entrepreneurs’ earnings then represent 
differences in transfer earnings, not differences in rents of ability. 
The entrepreneurs who earn most money in any industry also have 
the highest transfer earnings and vice versa. 

This a.ssumption that entrepreneun have general rather than 
necific abilijy seems the most sensible one to make. Entrepreneurs 
who are most successful in one industry would probably be equally 
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successful in others loo, so that those who have the highest earnings 
in one industry also have the highest elsewhere. They may be among 
the first to leave a declining industry rather than the last. Entre¬ 
preneurial skill is not likely to be 'specific' to an industry, because 
running one firm is very much like running another. Only the 
technology differs. 

One final point is noteworthy. We have seen that profits arc earned 
as a reward for taking risks, so that where there are no risks there can 
be no long-run profits, provided that competition is perfect. It 
follows that in an economy where nothing changes there can be no 
profits. There is no uncertainty about the future, so that there are no 
risks and no profits. If there were changes, but all of them were 
ftirescen correctly by omniscient entrepreneurs, there could again 
be no long-run profits. Every entrepreneur would be able to adapt 
completely to the foreseen changes and none would earn long-run 
profits. Thus, in a static or omniscient society no entrepreneur would 
earn long-run profits, as distinct from wages of management or 
interest on capital, so long as there was perfect competition. In the 
long run, the marginal revenue product of entrepreneurship would 
be zero. 

This is an interesting idea because it suggests that in a static world 
long-run profits could exist only because imperfect competition 
prevented abnormal profits being competed away. In other words, 
there could only be ‘monopoly profits’. ‘Pure profits’— the reward for 
risk-taking would not occur. In such a world, it might appear that 
profits were being earned by some entrepreneurs who managed their 
own firms. These would turn out, on examination, to be ‘wages of 
management’. Similarly, entrepreneurs might earn interest on money 
invested in their firms and any such rewards should not be confused 
with ‘pure’ profits. So long as such confusion is avoided, long-run 
profits will be found to be earned only because we live in a d>-namic, 
changing world. With our lack ofknowledge, uncertainly about the 
future must always be present. Those who risk their capital in 
business activities in such a world will therefore earn profit 


knioht, p. h. Ruk, U>Ufrtaintj ^nd Profit, London. 1933, chapten 
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Interrelations between 
factors and markets 


1. Relations 
between 
marginal 
produc¬ 
tivities 


Wc have now completed our anal>-sis of the demand for a single 
variable factor of production, and have studied the individual 
peculiarities of each of the four broad groups of factors. We must now 
study the interrelations between two or more variable facton. In this 
chapter, we look at two approaches to the problem of how the prices 
of factors of production and of products arc interrelated. The fint 
approach concentrates on factors of production. It shows how 
marginal productivity can be calculated where there are two or 
more variable factors, and what the relationship between the mar¬ 
ginal products of factors is. 


/./ The 
assumptions 


In the first part of the chapter, wc shall assume that it is possible to 
vary the amounts of all factors freely. Thus when the amount of one 
factor is altered the amounts of the other factors can be altered less 
than in proportion or not at all. We have already noted* that there 
may be fixed production coefficients between factors of production, 
so that the factors in question have always to be used in a given 
proportion, if they are to be used at all. This is the same kind of 
situation as where the elasticity of substitution between consumer 
gcx>ds is zero. However, if factors do have to be used in fixed propor¬ 
tions, there is no way of discovering what the marginal product of 
either factor is. Without a fixed amount of the one factor the other is 
of no use at all. Wc therefore assume now that all factors can be used 
in vary ing proportions. This condition is necessary if the marginal 
productivity of a factor is to be measurable. In this situation, the 
marginal product of any factor can be defined as the addition to the 
total product when a small additional amount of that factor is used, 
the amounts of all other faetors remaining constant. Wc shall therefore 
assume throughout the fint part of this chapter that each and every 
factor can he varied separately and that its marginal productivity 
p 313. 
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can be thereby discovered. We shall also assume, throughout the 
whole chapter, that there is perfect competition. 

To study marginal productivity in this kind of situation we shall 
consider an entrepreneur using two hired factors. One can deal with 
all the important problems which arise when there are several factors 
of production so long as there are at least three of them: an entre¬ 
preneur and two hired factors, which we shall call A and B. We arc 
not looking at the whole economy, but can generalise the discussion 
to the whole economy if required. If the entrepreneur's firm is to be 
in equilibrium maximising profits, he must be equating the marginal 
revenue product of each factor with its marginal cost, in the way 
shown in Chapten 11 to 15. On our assumption that factors can be 
used in var>ing proportions the firm can then always var>- freely the 
amount of each factor which it uses. It follows that when the firm is 
in equilibrium the ratio between the marginal physical productivities 
of the various factors will be equal to the ratio between their prices. 
Since with perfect competition the price of the firm's product is given, 
it follows that if the ratio between the marginal physical products of 
any number of factors is not equal to the ratio between their prices, 
the firm can always increase its profits by expanding or contracting 
its use of one or more factors until the two sets of ratios are equal. 
Since there is perfect competition, the marginal revenue product of 
each factor will be equal to the value (or price) of its marginal product. 
We can express the marginal product ofa factor either as the addition 
to the revenue product resulting from the employment of one more 
unit of factor, or as the addition to the physical output of the firm 
(resulting from the employment of the same additional unit of factor) 
multiplied by the price of the product. 


2. When the 
stun of the 
marginal 
products 
cqnals the 
combined 
marginal 
prodnet 


On the basis of these assumptions we can proceed to anaKse the 
relationship between the productivities of two hired factors, ^ and B. 
First, we can say that the marginal product resulting from a unit 
increase in the amount of factor A (with factor B held constant) plus 
the mammal product resulting from a unit increase offactor B (with 
a^r A held consunt) is approximately equal to the addition to the 
product resulting when both factors are simultaneously increased by 

uTh fact -hen 

^""“hancously in this way the combined 
product. More shortly, the sum of the marginal products of 
the hired factors equals their combined marginal pmduct 

art, -here the changes in the 

amounts of the factors arc very small. Then, neither the proportions 

be.w«„ U,e factors, „or U.c scale of dre firm's operation" is“ 
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caritly changed eilhn when the amounts of the factors arc altered 
separately or when they are changed simultaneously. 

If the changes in the amounts of factors arc very large, to change 
the amount of factor . 4 , with factor B held constant, will mean that 
the proportion of factor .-1 to factor B increases greatly. An analogous 
result would occur for a change in B. The upshot will be that if an 
entrepreneur increases the employment of factor A by, say, 25 per 
cent (with factor B held constant), he may find that this raises total 
output by 200 units. If he then alters the amount of factor B by 25 
per cent (with factor A held constant at the original level}, he may 
find that this also yields an increase in total output of 200 units. But 
if he increases the amounts of both factors simultaneously by 25 per 
cent, total product may rise by more or less than 400 units. 

Let us look at this in more detail. We first consider a situation 
where the production function is homogeneous of the first degree. 
This means that along every scale line the proportions between the 
factors and returns to outlay arc constant. Where the proportions 
between the factors are altered, returns to outlay diminish. There 
will therefore be a greater increase in output if both factors are 
increased in the same proportion than if each is changed separately. 
If both factors are increased in the same proportion, returns to outlay 
will be constant; if each factor is increased separately, returns will 
diminish. 

A similar relationship will exist where returns to outlay are in¬ 
creasing along each scale line, so long as these scale lines slope 
upwards to the right. A (large) increase in the amount of factor A 
alone gives a smaller increase in output than would the same increase 
in outlay along the scale line. The same is true for B alone. If both 
factors are increased at the same lime in the proportions given by the 
slope of the scale line, there will be the same proportionate increaje 
in total outlay. There will now be a (large) composite increase in the 
amounts ofboth A and B along the scale line. The combined marginal 
product will exceed the sum of the individual marginal products, 
since returns to outlay are increasing. With diminishing returns, it is 
not possible to generalise in this way. However, unless returns to 
scale arc diminishing very rapidly the conclusion will not be reversed. 

The first proposition, then, is that the sum of the individual mar¬ 
ginal products of any number of variable factors will equal their 
combined marginal product. This will hold approximately for small 
changes in the amounts of facton and holds strictly for infinitesimally 
small changes in their amounts. 


The adding-up problem' 371 


3, The 

‘adding-ap 

problem* 


3.1 The first 
model 


3.S The second 
model 


Our second proposition about the relationship between factors of 
production is this. Assume that returns to scale in any hrm are 
constant, as happens at the minimum point of the firm’s cost curve: 
if each unit of each factor used by the firm b then paid a reward equal 
to its marginal product, the rewards of all factors when added to¬ 
gether will just equal the total product of the firm. In other words, 
the marginal product of factor A multiplied by the amount of factor 
A employed, plus the marginal product of factor B, multiplied by 
the amount of factor B used, equab the total product of the firm. In 
competitive equilibrium, factors of production will be paid a reward 
equal to their marginal products. They will therefore just exhaust 
the total product of the firm. TTie problem of demonstrating that 
thb proposition will hold, and why, has been called the ‘adding-up 
problem’. We must now see how the 'adding-up problem’ can be 
solved. 


We begin with a firm where returns to scale are constant and there is 
only one factor of production. The production function can then 
take the particular form P^kA. Product [F) equab a constant (*) 
times the amount of factor {A) employed; as the amount of factor A 
IS increased, the pr^uct always increases in the same proportion. To 
show that the adding-up problem b solved in thb case we need to 
show that the marginal product of^, multipUed by the amount of .1 
used, IS equal to the total product (/>). The only unknown b the 
marpnal productivity of factor A. If we use calculus, the marginal 
pr^ucuvity of factor A is given by the differential coefficient, or derivahee, 
of? with respect to A. If we derive the differential coefficient, we can 
discover whether the product b exhausted when each unit of factor A 
IS paid a reward equal to its productivity. 

The rule for obtaining the derivative of a function b to reduce the 
^wer of the function by one, and multiply it by the original power. 

becomes i x * x . x * x , =*. h follows that, with the 
^ucuon func^n P=kA, the marginal product of factor ^ b *. 

^ “ paid its marginal 

product {*), the total product (/>) b just exhausted.^ ^ 


factor luTife r. 0">y one hired 

repreneur. For simphaty. let us assume that he has no marginal 
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Thf third 
model 

(a) Partial 
derivatives 


product. The production function can here be written as 
Total product still depends on the amount of factor A used, but does 
not now var>’ in exact proportion with the amount of A. We need to 
sho\%- that the total product will just be exhausted when, in com¬ 
petitive equilibrium, each unit of the factor is paid a reward equal to 
the marginal product of the factor. Since we are concerned only with 
the competitive equilibrium position,* we know that the average 

P AP 

product equals the marginal product. That is to say, —=—. If we 

A AA 

now multiply both sides of the equation by A, then P=A x which 

d,,i 

is what we set out to prove. The total product is exhausted when the 
factor is paid its mai^nal product, assuming that the 6rm is in Tull 
equilibrium'. 


We now turn to the more interesting case where there arc two hired 
factors, so that the production function b P={(Ay B). Here, the 
amounts of factors A and B can both be varied separately in a large 
or small degree. We now have to calculate the partial differential 
coefficient or partial derivatiie of P with respect to ,<4 or B, according to 
which factor wc arc interested in. The partial derivative of P with 
respect to v 4 is similar to the derivative used in the hnt and second 
models, except that wc now regard B as held constant while A is 
varied. The partial derivative of P with respect to A shows the rate 
of change of P compared with the rate of change of A, when the 
amount of /I b altered but that of B remains unchanged. Since 

P=:=f(A,B), .(l) 

it follows that P+SB=f(/l-f 8 . 4 , B+8B) . . . • («) 

Subtracting (i) from (2) we have 

SP=f(yl+8/l, B+8B)-f(/l, B) . ( 3 ) 

By subtracting f(A, B + 8B) from each term on the riglithand side of 
the equation (so that the total is not afTcctcd) we can rewrite the 
equation as 

SP=[f{^+S/I, B 4 -SB)-f(/l, B-f SB)] + [f(^, B + SB)-f(^, B)] (4) 

In equation (4) the first pair of terms (in the fint square bracket) 
differ only in the amount of the first factor, factor A. Thb difTcrence 
b approximately equal to the change in the amount of the factor 

'As we have seen, al any point except that of competitive equilibrium, returns to scale 
will not be constant. Ifeach unit of each factor is paid an amount equal to the marginal 
product of the factor, total payments to farion will net equal the total product. 
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. 4 ( 8 / 4 ) multiplied by its rate of marginal productivity —Similarly, 

5/1 

the difference between the second pair of terms (in the second square 
bracket) is approximately equal to the change in the amount of the 
factor B used {BB), multiplied by its rate of marginal productivity 
?F 

We can therefore rewrite equation (4) as 


BFSA X ~ + BB < (approximately). 


dA 


The reason why this relationship is only approximate springs from 

two different sources. First, there is the usual fact that — gives the 

rate of marginal productivity only for inffnilesimal changes in factor 

A ^and similarly with || for factor However, what we are 

interested in is smaU but finite changes in A (and B). Second, as we 
have seen, the first pair of terms in equation (4) differ only in the 
amount of factor A, which is being used with a constant amount of 
factor B. But this amount of 5 is 5 + 8 £, and not the original amount 
offi to which the partial differential strictly refers. 


(b) The 
differential 


An exact relationship can, however, be obtained by using the diffnential 

whether we are considering />, A 
The differential dA means a finite increment in factor A. The 

^ increment of product ( dF) 

would have been ,f. over the whole range of the finite increment of 

the factor BA, the rate of marginal productivity (|^ ) had been the 

same as at the original employment of factor A. We can thus write a 

further equation, using the differentiaU, where dP=dA x^-^+dBx 
dP . . 

3^. Thu b known as ihc equaUon of the complele, or total, differen- 

dal. h b sintplj^anothcr way of saying that the relationship S/>= 

SAx^A+^Bx~ holds approximately, being a better approximation 
Ih^mallcr the finite changes 5 A and SB. 

solvele addinfu!"' 'h' differential we can 

iodependem v:ariables'’tr " “Iwith two 

fiinetion of the first deg^ w“he“"l ^ \''°"’°8eneous prodttcUon 

always be constant 

anf teale fine wiU 
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P — UA,B), we can say that, since wc arc considering a homogeneous 
function of the first degree, f(X/i, XB)=>S{A, B) for any value ofX. 
That is to say, if we increase the amount of each of the factors A and 
5 in a given proportion, we increase output in the same proportion. 

Let us now give X the particular value X=i 4 -^=i+—, so that 

A B 

the amounts of the factors become A-k-dA and B + dB. Then: 


P^dP=n>.A,\B) = P 


(0 


Dividing through by P, we get Substituting for * 

and dB in terms of dP in the equation dP=dA x ^4 dBx— (the 

cA 

equation of the total differential)^ we have: 

As we have seen, the fact that we are considering the differential 
dP and not the actual increment of product BP in the equation (i) 
means that the proof is not entirely rigorous.* For f(X^, >B) refers to 
the actual output corresponding to X^, X 5 , while dP shows what the 

<^P dp 

output would be if — and ^ were the same at the increased employ¬ 
ments /I+ 8/1 and £ + 8^ as at the original employments A and B. 
This result, showing that when the production function is homo¬ 
geneous of the first degree and each factor is paid a reward equal to 
its marginal product, the whole product is just exhausted, exemplifies 
what is known as Euler’s Theorem on homogeneous functions of 
whatever degree. This is often quoted as: 

BP BP • 

This formula gives the result for a homogeneous function of the nlh 
degree, by which wc mean a function such that f(Xi^, \B) is equal to 
X"f(,/ 4 , B). In our particular case, of course, w= i . 


(c) Homogeneous 

production 

functions 


The above proof relates to homogeneous production functions of the 
first degree in the general form P=i(A^ B). It may be useful if wc 
consider a particular function of this form in some detail. Let us 
consider the function (AB). It is not difficult to show algc- 

‘Students requiring a ngorous proof should consult R. G. D. Allen, Mi^thm 4 ti£cl 
AndjfU for EfonornuU, pp. 317-18. 


r 
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3.4 The fourth 
model' 


braically that with this function the adding>up problem is solved. 
Since: 


then 


dA 


P=V{AB), 


= W(A)yy,[A]x '^(^ 2 ) +iv(^)^\/(5) ■ \/(^) 

Therefore, if each factor is paid its marginal product, the total 
product is just exhausted. 


The proofs $0 far given for the case of two hired factors relate only to 
firms with constant costs at alt scales of output. Since in perfect 
competition such firms can never be in equilibrium, it will be useful 
to give a further solution for the adding-up problem in the more 
rcalbtic case where a firm using two hired factors is in competitive 
equilibrium. The general form of the production function for this 
kind of firm, with decreasing costs to begin with as the scale of 
operations increases, and increasmg costs after the optimum output 
has been passed, can be written as P=(iA, B). The total cost of 
production will be Ap^ + Bp^, where p^ and Pg are the prices of 
factors A and B respectively. Let us write the average cost per unit at 
an output of P units as izp. Then: 


^P-piAp^+Bpg) 


(2) 


Since we are considering a competitive equilibrium position, np = 
A/, or. m other words, average cost of production = price of product 
In order to obtain the conditions for to be a minimum (as in 
compeuuve equilibrium) we must differenUate partially with 
respect to A, that is holding B constant. The partial differential 

coefficient of with respect to ^ is which can be written as 


^(Ap^+BPg) 


■ We therefore wish to differentiate the product 
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+ This wc can do by using the well-known rule for 

differentiating a product. If we consider the product uv, where u and 
V are both functions of , 4 , then: 

d{uv) CO , ?u 

In our particular case « = i and v=Ap^ + Bpg, so: 


0 {«p) 8i’ ?u 

dA 


can be written 


ai 


?A P 
This can be rewritten as: 


af ■ P ^ %A 


di 


^iJ_{Ap ^ -¥Bp g) _P ^ 

p ZA a^’ 

r- d- X — 

P P ^ P P 

since ^ ^ means the rate of change of A compared 

with the rale of change of A. This can be split up into the rate of 
change of A. This can be split up into the rale of change of i com¬ 
pared with the rate of change of P and the rate of change of P itself 
compared with the rate of change oi A. 

Now is equal to p^, since in the partial differentiation 




P \ 

p^. B and pg arc treated as constant. Also —^pi^ by the usual 
rule for differentiation.* 


Therefore 


--U ' ^^tpT, \ 


Therefore 


Znp 

ZA 


A \ 
p za''^' ) 


For this equation to relate to a competitive equilibrium where Tip 

(average cost) must be at a minimum, we must have or 

oA 

alternatively =o- Now since P (output) must be a 

'See fooinote 4» p. 371. 
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finite quantity, ^ cannot be o. So, if the whole term is to equal o, 
/ ?P \ 

i J equal o, therefore: 


Similarly, 


p 

* 


Substituting for/i^ andin equation (2), we have: 


J’P \ 

'p~pVdr'p'^^W'p)- 


Multiplying both sides by —, we have P=A~, + B^~. 

«p cA BB 


Q.E.D. 


Thus in competitive equilibrium where there are two hired factors 
the adding-up problem b solved. 


4 * The 
demand for 
factors of 
production 


The remaining problem which we must discuss b the nature of the 
demand for several variable factors of pn^uction. We have seen in 
^e last few chapters that the demand curve for a single hired factor 
b its marginal revenue productivity curve. But not all factors will 
have the same shape of marginal productivity curve, so that the size 
of the increase in the demand for a factor when its price falls (and 
hence the elasticity of demand for the factor] will vary according to 
the circumstances. In particular, the demand for any factor will be 
less clasuc the lower the elasticity of demand for the product it makes 
and the more quickly the factor's marginal physical productivity 
falb off when its employment rbes and vice versa. 

We have aUo seen that when there are several variable factors of 
production, the demand for any one of them will still depend on its 
margin^ revenue pmducUvity. We have shown, in our discussion of 
addmg-up problem', how marginal revenue productivity can 
be measured when there are more than nvo factors. If we var>’ slightly 

S r I’ “"V Si'-en situation 

r of tht fimt, we shall have dis- 

Productivity. It will always pay 

mannn ^ go On hiring more and more of any factor until its 

■nargmal net revenue product cqnals its matginal cost. Thul“ in 
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^./ Derived 
demand 


^.2 Factor 
substitution 


4-3 

Competitiveness 

and 

complementarity 


equilibrium, the marginal net revenue products of all factors will 
equal their marginal costs. 


Let us now consider what will be the main effect on the demand for 
any given variable factor when its price changes, assuming for the 
sake of simplicit>' that the prices of all other factors remain constant. 
It is important at the outset to stress again the fact that the demand 
for every factor of production is a derived demand. Factors of produc¬ 
tion are useful only because they can help to produce consumer goods 
and the demand for factors is ‘derived’ from the direct demand for 
those consumer goods. This is an important difference between the 
demand for factors of production and the demand for consumer 
goods. There are, however, some similarities between the two cases. 
In particular, some facton of production will be competitive and 
others complementary. 


Where there arc only two factors of production, shown, for example, 
on an equal product map, these factors must be substitutes for each 
other in the sense that, if the product is to remain constant, less of one 
factor must be used when more of the other is employed. In these 
circumstances, if the price of one factor falls, more of it will be 
bought. The size of this increase in purchases will depend partly on 
the scale effect and partly on the extent to which substitution between 
the factors is possible—just as the extent to which a fall in the price 
of a consumer good leads to an increased demand for it depends 
partly on the income effect and partly on the extent to which it can 
be substituted for the good. If the factors have to be used in a given 
proportion, elasticity of substitution between the factors will be zero. 
If the factors are perfect substitutes, elasticity of substitution will be 
infinite. Between these limits, substitution between factors will be 
possible in differing degrees. 


Where there are three (or more) factors of production, the relation¬ 
ships between them will be more complex than where there arc two. 
First, some factors will be closely competitive; for example, hand 
looms and power looms, or paint brushes and paint sprays. A fall m 
the price of one relationships of each of these pairs of factors will have 
a considerable effect, both on the demand for the factor itself and 
on the demand for its substitute. 
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Let us consider the likely effects of such a fall in price, by studying a 
problem discussed at length by nineteenth-century economists. This 
is the introduction of power looms in the place of hand looms in an 
industry making woollen goods. Let us assume that the demand and 
supply, both for woollen goods and for looms, are originally in 
equilibrium. The equilibrium is now disturbed. Suppose that the 
price of power looms has fallen as the result of an improved design. 
Since power looms are cheaper, the number of hand looms used 
will fall and more power looms will be used. The extent to which 
the demand for hand looms falls will depend on the extent to which 
power looms can be substituted for them. There is one good reason 
why we should expect such substitution to take place on a large scale. 
The two kinds of loom were very close substitutes in the conditions 
that existed in the early nineteenth century. 


We can ascribe this result partly to a substitution effect and partly 
to a scale effect. Since hand looms arc now relatively dearer, it 
would have paid to use fewer hand looms even if the output of the 
industry had remained unaltered; power looms and hand looms are 
‘competitive’ factors of production. They are competitive in the 
sense that (the level of output remaining constant) if the price of 
power looms falls, more power looms will be used and fewer hand 
looms. However, there k more to it than ihk. If the price of power 
looms has fallen, it k likely that costs of production in the woollen 
industry as a whole will have fallen; thk will increase the output of 
woollen goods. More woollen goods will be bought now because they 
arc cheaper. Because of thk ‘scale effect’ more factors of all kinds 
will be used. It k just possible that more hand looms may be used as 
a result. While if output had not increased fewer hand looms would 
have been used, the fact that output has risen may mean that more 
hand looms are used as well as more power looms. Thk would be 
analogous to the possibility of an increase in the demand for a con- 
sumer good when the prices of competitive goods fall-if the income 
effect k strong enough. However, it seems unlikely that in this 
particular case any practicable increase in the scale of operations 
would be sufficiently large to offset the strong substitution effect. In 

practice, the demand for hand looms will fall now that they arc 
dearer relatively to power looms. 


This IS not the whole story. We have so far considered only the 
relationship between the demand for power looms and that for hand 
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looms. What of the effccis on the employment of weavers, assuming 
they can work either loom? With fewer hand looms being used, it is 
likely that the demand for weavers will fall off. One weaver per hand 
loom must be used as a minimum, while with power looms one man 
can look after several looms. Only if there is a constderabU increase in 
the output of woollen goods will the demand for weavers increase. The 
fad that power looms and hand looms (and hand-loom weavers) are 
close substitutes means that a fall in the price of power looms reduces 
the demand for hand looms and for weavers, though how much it 
reduces it will depend on how far it is possible to substitute power 
looms for hand looms. Only if the scale effect is extremely strong can 
it outweigh the substitution effect and raise the employment of 
weavers. Since fewer men are needed to work each power loom, and 
since power looms will be at least as productive as hand looms, the 
number of weaven employed is likely to fall. 

Because there arc so many influences to be considered, it is wise 
not to be too dogmatic about the effect of a fall in the price of power 
looms cither on the employment of weavers or on the demand for 
hand looms. Both arc likely to fall. But both could increase if the 
scale effect were sufficiently strong. An early analysis of this kind of 
problem can be found in Ricardo’s Frinciples oj Economics^ in the 
chapter ‘On Machinery'.* 


Some factors of production are not competitive in the way that hand 
looms and power looms arc. Instead of at least one factor being used 
in smaller quantities if the price of one other has fallen, more of every 
factor is used. Such factors are, for example, sugar, flour and butter 
used together in cakc-making; and malt and hops used in brewing 
beer. Such factors of production arc in joint demand. We have already 
used the term to describe related demands for consumer goods, but 
joint demand w'as a term originally applied by Marshall to factors 
of production. He said, ‘there is a joint demand for the serv'ices which 
any . . . things render in helping to produce a thing which satisfies 
wants directly and for which there is therefore a direct demand.'* 


In discussing joint demand Marshall* studied the effects of a strike 
by plasterers on their wages and on the prices of other factors of 
production, say, carpenters and bricklayers, when all arc being used 
together to build houses. 

^Op. (it (SratTa edihon). chapter 31. 

’Manhall, Frindptu of Ftonomut /6ih ediiion). p 3^1* 

*0^- <ii., pp. 38a-7- 
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5.2 Joint 
demanfi and 
complementarity 


Let us use a similar model. Consider ilte effects of a claim for higher 
wages by plasterers who are building houses in conjunction uith 
bricklayers and carpenters. We shall assume, as Marshall did, that 
the demand curve for houses remains unaffected throughout, and 
that the supply curve-s for bricklayers and carpenters do not alter. 
Bricklayers and carpenters continue to offer their labour in tlie same 
amounts as before, at the same wage levels. 


If the plasterers’ claim for higher wages succeeds, the effects will 
depend ultimately on how far the price of houses rise, and how far 
the wages of bricklayers and carpenters fall once the demand for them 
has declined. The price of houses having risen, and the wages of other 
factors having (at most) remained constant, house-builders will be 
able to pay higher wages to plasterers and still cam normal profits. 

Marshall listed the following conditions a.s being conducive to a 
large increase in the wage offered to a factor of production if the 
amount supplied is reduced. The first condition is that there should 
be no competitive substitute for the factor in question available at a 
similar price. Second, the demand for the product which the factor 
b making should be very inelastic »> that a small reduction in its 
output causes a large rise in its price. Third, it is necessary that the 
cost of the factor should represent only a small proportion of the cost 
of the product. For example, if the wages of plasterers represent only 
I per cent of the cost of houses, an increase of too per cent in wages 
will raise the cost of producing houses by only i per cent. Fourth, it is 
necessary that the supply of other factors should be very inelastic so 
that a small fail in house-building, and hence in the employment of 
the other factors causes a large drop in their wages. 

Marshall pointed out that if there were good substitutes for 
plasterers, the rise in their wages might be quite small. The demand 
for plasterers would be elastic, so that to obtain large wage increases 
they might have to be prepared to see a large fall in their employment. 
The analysb thus relates to a situation where all factors are in joint 
demand, and where a fall in employment of one factor (plasterers) 
causes a fall in the number of cooperating factors (bricklayers and 
carpenters) demanded. Similarly, an increase in the number of 
plasterers hired (if their wages fell) would cause an increase in the 
demand for bricklayers and carpenters. 


Let us consider in greater detail the reasons why factors of production 
are in joint demand. We saw in Chapter 4 that consumer goods may 
be jointly demanded either because they are complementary or 
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because, though they are competitive, there is a strong income effect 
vsheii the price of one good falls. A similar point can be made here. 
In the example given above it seems likely that plasterers and brick¬ 
layers will not be very competitive —they will not be very good 
substitutes for each other in house-building. The scale effect resulting 
from a reduction in house-building thus easily overcomes the sub¬ 
stitution effect. This will tend, in our example, to work in the direction 
of increasing the demand for both bricklayen and carpenters now 
that plasterers are more expensive to hire. The factors are in joint 
demand because the scale effect is considerable. In addition, they 
are only moderately, and not highly, competitive as, for example, 
power and hand looms are likely to be. 


It is quite likely, however, that some factors of production will bear 
a truly complementary relationship to each other. One can discover 
whether or not factors are complementary if one first eliminates the 
scale effect {by keeping output constant). For example, continuing 
to discuss house-building, consider the three factors—bricb, wood 
and bricklayers. Let us suppose that the price of bricks falls, that the 
prices of all other factors remain constant and that there b no change 
in the number of houses produced. It is likely now that less wood, but 
more bricks and more bricklayers, will be used. Bricks and bricklayers 
will be complementary factors. Although the number of houses pro¬ 
duced remains unaltered, bricks and bricklayers arc used in greater 
amounts and less wood goes into each house. As with consumer goods, 
it is impossible for all the factors making a particular product to be 
complementary. Given any number (n) of factors, it is impossible for 
more than (n— i) of these to be complementary. One factor, at least, 
must be competitive with the rest. 

It is thus possible to discover whether factors of production arc 
competitive or complementary only by eliminating any scale effect, 
Just as we had to eliminate the income effect when considering 
complementary relationships between consumer goods. 


Throughout Part One, we have concentrated on particular-equilib¬ 
rium analysis. This is the tradition of Marshall and it has been 
accepted by most British and American economists. There is, how¬ 
ever, another tradition —that of Europe. Thb finds perhaps its most 
explicit form in the work of Ldon Walras of Lausanne, notably in his 
Elements (PEconomie politique, pure.^ Walras developed a general- 
'l^usannc, 1^74. 


6.2 Partial 
tguilibrtum 


6.3 General 
equilibrium 


7. A pare* 

exchange 

economy 

7./ T/u 
assumptions 


A pure-exchange economy 383 

equilibrium system, simplifying his analysis by assuming perfect 
compeiilion in all markets. 


We have constructed the theory of Part One from a study of the 
behaviour of the basic economic units—the consumer and the firm. 
We have shown how consumers and firms reach equilibrium in 
perfect competition, on the assumption that the prices of goods (in 
the case of consumers) and of factors (in the case of firms) were given. 
Even when we went beyond this to look at the way the price of an 
individual product (X) was set in a Flexprice market, we saw that 
eeUris paribus we could regard the price of good X as determined quite 
independently of all other prices. We assumed that If the price of X 
fell, this would not lead to a change in the demand for F. This is how 
particular-equilibrium analysis works—by assuming all other things 
equal. 


It is a big assumption. While particular-equilibrium analysis has 
allowed economists to develop the strong body of theory outlined in 
Part One, the assumption that ‘all other things are equal’ is not 
strictly correct. For example, while the demand for X depends on the 
price of X, so does the demand for X, if only to a small extent. In 
partial-equilibrium analysis we assume that a change in the price 
of X has no significant effect on the demand for X. This may not be 
true. If X and X arc either strongly complementary or strongly com¬ 
petitive, a fall in the price of X can have a substantial effect on the 
demand for X. General-equilibrium analysb attempts to take account 
of such relationships. It looks at multi-market equilibrium. It con¬ 
siders the way in which the prices of all goods in an economic system 
are set simultaneously, each in its own Flexprice market. 


Like Walras, we begin with a pure-exchange system, ignoring produc¬ 
tion. Suppose we have an economy where a given quantity of each 
good has been made available to consumers; each consumer is 
provided with an initial stock of at least one product. In the language 
of Chapter 3, we assume that each consumer has an initial income, 
but in commodities rather than in money. Given these ‘incomes’ 
consumets are assumed to be free to buy or sell as much of each 
commodity as they wbh at prices determined in the perfectly- 
competitive system of Flexprice markets. We can treat all these 



384 Factors and markets 


7 :> Consumn 
behaiiouT 


y.j Multi- 

market 

equilibrium 


(a) Two 
markets 


exchanges as barter transactions because all that matters to us, as we 
have insisted throughout Part One. is relative price. We need only 
to know the rate at which one good can be exchanged for any other. 


As we saw happening in Chapter 3, each consumer will exchange the 
goods he has for those he docs not possess until he has made the 
marginal significance of each good in terms of each other good equal 
to its relative price. It b virtually certain that everyone will do some 
trading, since it is most unlikely that any consumer’s initial stock of 
goods will represent hb optimal stock. He will therefore want to 
obtain those goods whose marginal significance to him in terms of 
other goods is in excess of their relative price, and to give up some 
other goods to obtain them. However, in a general-equilibrium 
system, the consumer has to do this in a situation where prices arc in 
turn determined by demand and supply for each good from all 
consumers. They cannot now be taken as given; they will result from 
the process of exchange in the Flcxprice markets. 


The whole set of markets, one for each good, will be in equilibrium 
only when the quantities supplied equal the quantities demanded in 
each market. This will give the set of equilibrium prices. Mathemati¬ 
cally, this means that we have a set of simultaneous equations, one 
equation for each market. Each equation will state that in a given 
market, the value of the quantity demanded at the equilibrium price 
must be equal to the value of the quantity supplied. Let us denote 
the quantity of /V that b demanded by Dx\ the quantity of X that b 
supplied by Sx ; the price of X by px. Then, equilibrium in the market 
for X requires us to have: 

Dx xpx=Sxy.px 


Thb must be true simultaneously for ail markets. Let us consider a 
simple example. Let us suppose that an economy contains only two 
markets, one for good X and one for good Y. Using the notation given 
above, thb means that the economy can be represented by two 
simultaneous equations: 


Dx X px=Sx'<px 
Dyxpy^Syxpy 
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If this economy is to be in equilibrium, the equations must be satisfied 
simultaneously. However, since this is a pure-exchange economy, the 
demand for A’ is the amount of T supplied in exchange for it. Similarly, 
the demand for T is the amount of X supplied in exchange for T. 
This means that the demand for X (which is the supply of T) is equal 
to the supply of A (which is the demand for T). It follows automati¬ 
cally that when the demand for A equals the supply of A, the demand 
for T must equal the supply of T. We can obtain all the information 
we need to show when there will be equilibrium in the two markets 
from only one of the demand and supply equations—either that for A 
or that for T. We do not need both. 

Thb condition can be extended. Suppose there are n goods in a 
‘pure-exchange’ system. The equations representing that system are 
then: 


If we have n commodities, the reasoning in the previous paragraph 
shows that we can establish the conditions for all markets to be 
simultaneously in equilibrium by considering only (n—1) of the n 
equations. As in our above example, if (n— 1) of the n markets arc in 
equilibrium, then the remaining market must be in equilibrium 
as well. 


However, there is more to it than this. The system of equations does 
not tell us anything at all about the absoluU level of prices, only about 
relative prices. This is not surprising. Since we are concerned with a 
pure-exchange system, relative prices are all that matter. Provided 
each consumer can be told the rate at which he may exchange, say, 
commodity A for commodity Y, that is aU he needs to know. A money 
system and money prices would be a convenience, since all prices 
could then be expressed in terms of the same money, but money does 
not have to exist in a barter system. 

In order to reduce the number of variables from n to (n—i) so 
that the system is not over-determined, it is usual to divide all n 
prices by the price of one of the n goods, selected at random. The 
price of the chosen good (in terms of itself) is obviously one; its own 
price can therefore be ignored. The remaining (n—1) exchange 
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ratios ' prices* can then be derived from the remaining (n—i) equa¬ 
tions. In the process of determining the equilibrium exchange ratios 
in this way. the equilibrium quantities for each market will be 
determined- 


In an economy where there is production as well as exchange, we 
can assume that each consumer has an initial endowment of one or 
more factors of production, land, labour, etc. A consumer can then 
be seen as selling the factors he owns in order to obtain commodities. 
Indeed, if he sells his labour, he will be selling it in order to work to 
supply commodities and services. He may well-not sell the whole of 
his factor endowments, but keep some for hb own use. This is espe¬ 
cially likely with labour, w here the consumer will keep a part of his 
endowment to be ‘consumed' in the form of leisure. In addition, it is 
possible for the consumer to sell one factor and buy another. For 
example, a landowner might rent out land and use the proceeds to 
hire labour to provide him with per^tnal services. 


As in the previous section, we can now suppose that consumers 
maximise satisfaction. This will give us the demands of individual 
consumers for products (and their supplies of facton) as functions of 
the prices of factors and products. To keep the argument simple, we 
ignore the fact that entrepreneurs may be buying intermediate (or 
indeed final) good.s to sustain production. Now that each consumer 
can be assumed to have an initial endowment of factors of production, 
he will maximise his satisfactions by selling (or keeping for his own 
use) facton of production which he owns. He uses them to buy con¬ 
sumer goods (including services). Totalling these for the whole com¬ 
munity in the way described will not only show^ the demands for 
final output; it will also allow one to calculate the incomes received 
by consumers from the facton they sell. In total, these incomes will 
equal the values of commodities and facton consumed. It will be 
seen that this includes the values of those amounts of factors that an» 
consumed directly. 


The big difference from the situation of pure exchange is that we 
now^ have to allow' for the convenion of factors into products. The 
Walrasian model assumes perfect competition in both product and 
factor markets. It also assumes that each firm converts factors of 
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production into commodities at the lowest possible costs achievable 
with a given production function. As in the analysis of Chapters lo 
and 11. we assume that the finn attempts to maximise profits. With 
perfect competition in all markets, this means employing each factor 
up to the point where the value of its marginal physical product is 
equal to its price. 

The result b that the demand for factors by all entrepreneurs taken 
together b the function of their prices, the prices ol products and of 
the numbers of firms in each industry. Entrepreneurs are assumed 
not to possess any initial endowments of factors, so that their demands 
for factors must be non-negative. As we have seen, firms may buy 
their own products. This can be allowed for, but we are assuming 
that there are no intermediate products. If there were, the analysis 
would obviously have to allow for more of the firms buying their 
own products, but the principles would not be altered. One can set 
down a system of equations which gives the demands of entre¬ 
preneurs for factors and their supplies of products. 


S.^ Multi- 

market 
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We can then aggregate these demands and supplies of both entre¬ 
preneurs and consumers for commodities and factors. We discover 
the demands for commodities and the supplies of factors from con¬ 
sumers; and the demands for factors and the supplies of products 
from entrepreneurs. We can again divide the economy into a number 
of Flexpricc markets, one for each commodity and one for each 
factor. We then obtain a demand and supply equation for each 
market. If we solve these equations simultaneously, we obtain a set 
of short-run equilibrium prices at which the demands and supplies 
for every product and every factor are in short-run equilibrium. 
However, the individual firms in the system need not be in long-run 
equilibnum. If thb b to happen, profit in each industry must be 
zero (normal). Thb will happen only if the number of firms in those 
industries where profits are not zero (normal) alters. Thb will be 
brought about, in the long run, by prices falling in those industries 
where profits are greater than zero and rising in those industries 
where they are negauve. Thb will increase the profitabilir>' of 
uijprofiuble industries and reduce the profitability of industries 
where profits are above zero. 


5.5 Relative 
prices again 


VVhen equihbnum has been reached, we have the same kind o 
sr^tion as uiider pure exchange. The prices of the (m) factors o 
production and the (n) commodities will be set by the demands an. 
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supplies for them. Once again, it is relative, not absolute, prices that 
have to be determined. Again, the {n-^m] equations for the (n + m) 
commodities and factors can be reduced to {n+m—i) equations if 
one divides through by the price of any randomly-chosen product. 
All prices arc then relative prices, giving exchange ratios in terms of 
that product. 

fn this general-equilibrium system, the long-run equilibrium 
position has four characteristics. First, ever>’ consumer is maximising 
satisfactions. Second, every’ entrepreneur is maximising profit. Third, 
this profit is normal in every firm. Fourth, every market is an equilib¬ 
rium. with the quantity demanded equal to the quantity supplied. 


9. The role of 
money 

g.i The 
numeraire 


In both the preceding sections we have described an economy where 
there is no money. The price at which each market was in equilibrium 
was an exchange ratio. The prices of (n— i) out any collection of (n) 
commodities and/or factors of production were expressed in terms 
of the which was chosen arbitrarily. The good in terms of which 
all these exchange ratios are stated is known as the num^aire. The 
numeraire acts as a standard of value. It is the unit in which the 
prices of all other goods and factors arc measured. However, this b 
only an accounting function. Apart from performing ihb function 
it is assumed that the numeraire is used by consumers and entre¬ 
preneurs as a factor or commodity in exactly the same way as all other 
factors and commodities. In particular, it is assumed that the 
numeraire cannot be stored; it cannot act as a store of value, as 

monev does. 

✓ 


(a) The 
classical 
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In this sense, an economy with a numeraire docs not take on any of 
the characteristics of a monetary economy. It is impossible for such 
an economy to suffer from the problems that arise in the real world 
because people can hold their wealth in the form of money from one 
period of time to another. Nineteenth-century economists disun- 
guished a ‘real’ sector of an economy of the kind outlined in section 
16.4 and 16.5, where relative prices only were set. In addition, thq| 
distinguished a ‘monetary’ sector of the economy where money prices 
were determined in the way we shall consider in Chapter 24. 
shall postpone a fuller discussion of this dichotomy until then. 


g.2 Existence The only additional point we need to make here is that even if a 
theorems set of equations representing the kind of multi-market system we 
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have just outlined can be formulated, this docs not necessarily mean 
that it has an equilibrium solution. Even if there is a malhemalical 
solution, there may not be an economic one. For example, negative 
prices arc perfectly acceptable mathematically, but not economically. 
Nor can amounts of commodities consumed or of output produced 
be negative. Economists have therefore spent a great deal of time 
formulating txisUnce theorems which show that equilibrium solutions 
exist which meet given constraints. This is not as simple as it sounds, 
though existence theorems have been provided for a number of 
different multi-market systems, including linear economic systems 
like those discussed at the end of Chapter 6. 

The complexity of the problem can be seen by the restrictive 
nature of the assumptions that have to be made. For example, Arrow 
and Debreu considered a system like the one described in section 
i6.6.‘ They made the following assumptions. Increasing returns to 
scale do not exist. At least one primary factor of production is required 
for the production of each commodity. The consumer has a con¬ 
tinuous scale of preferences, and his wants are infinitely great. 
Indifference surfaces arc concave upwards. The rcstriciiveness of 
these assumptions shows that there is still a great deal of work to be. 
done before we fully understand the nature of equilibrium in general- 
equilibrium systems. 
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employment 


Say’s Law 


Pari One was concerned with how the prices of individual goods and 
factors of production arc determined. As we have seen, it is possible 
to analyse such problems by using ‘partial’ (or ‘particular’) equilib¬ 
rium theory, though we also touched on one kind of general-equilib¬ 
rium analysis. So far, we have not tried to show how the general level 
of income and activity in a country will be determined, or whether it 
will be high or low. We must do ihb now. It is impossible to provide 
an adequate explanation of the forces determining the general level 
of employment in a country on the basis of partial equilibrium 
analysis. Partial equilibrium analysis can show that unemployment 
may occur in particular industries; but it is impossible to show 
whether employment in all industries will be high or low, except by 
using a general-equilibrium analysis, though of a rather different 
kind from that outlined in Chapter 16. We need to use a macro-economic 
analysis which looks at the whole economy and not parts of it as 
micro-ecoriomic analysis does. 

Until the 1920s and 1930s economists usually assumed that general 
unemployment was impossible. The ‘classical economists’* tended to 
ignore the problem of what determines the general level of employ¬ 
ment. Nevertheless, on the few occasions when they discussed the 
possibility of general unemployment, they seem to have taken the 
optimistic view that general over-production—and hence general 
unempIoyment=-werc impossible. In 1936, however, J. M. (later 
Lord) Keynes wrote his General Theory of Employment, Interest 0id 
Mono,' refbting the ‘classical’ optimism and showing that, far from 
being a logical impossibility, general unemployment is logically quite 
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possible. Economists now sec full employment as only a limiting case 
Just as perfect competition is a limiting case to differing degrees of 
monopoly, or imperfect competition, so full employment is merely 
the limiting case to various possible situations of under-employment 
equilibrium, each with a different amount of unemployment. In 
Part Two of this book we shall summarise contemporary macro- 
economic thcor>’. Before doing so, however, it will be useful to look in 
greater detail at the kind of conclusion about unemployment which 
some earlier economists draw from theories of relative prices similar 
to that outlined in Part One. We can then sec wlTat w the short¬ 
comings of particular-equilibrium analysis if one attempts to use it 
to deal with the problems of unemployment, p ’ 

One of the most important conclusions provided by the ‘classical 
economists’ is known as ‘Say’s Law of Markets’. It was this so-called 
•law’ which gave a concrete formiU^tion to the idea that general over¬ 
production, and hence general unemployment, were impossible, 
j. B. Say (1767-1832) was a French economist whose TraiUd"Economic 
Pohtiqut passed through several editions and was the first popular 
treatise on political economy published in France. In the chapter in 
his Traite on ‘Des Debouches’, Say gives his reasons for refusing to 
believe those businessmen and merchants who think that general 
over-production and unemployment are common occurrences. He * 
rejects this view by arguing that ‘supply always creates its own 
demand’, as the currently-accepted version of his ‘law’ runs. Un¬ 
fortunately, it is difficult to find an apt quotation from Say himself, 
though the phrase ‘supply creates its own demand’ certainly sums up 
accurately the drift of his argument in this chapter. The nearest one 
can come to an explicit statement by Say b that ‘it is production 
which creates markets for goods'.* It does not need very free trans¬ 
lation to render this as ‘it is supply which creates its own demand'. 
Say b prepared to agree that the supply of the products of particular 
industries may temporarily outrun the demand for those particular 
products, if entrepreneun misjudge demand. However, general over¬ 
production b impossible, according to Say. 

Say’s Law was explicitly accepted as the true explanation of the 
working of the economic system by many Englbh economists during 
the early part of the nineteenth century. It implicitly underlay 
economic writings prior to the ‘Keynesian Revolution’ of the 1930WJ 
James Mill included a chapter in his Elements of Political Economy, 
showing that ‘consumption is coextensive with production’, and t 
claimed that ‘production is the cause, and the sole cause, of demand. 

It never furnishes supply without furnishing demand, both at the 


' 'C’esi la production qui oiivrc dcs drbouchnaiix produils.' TraiUd'economitpolitique 
tand edition), p. 144. 


Say's Law 395 


same time and both to an equal extent’.' Mill claimed that ‘whatever 
the amount of the annual produce it can never exceed the amount 
of the annual demand’.* David Ricardo, in a letter toT. R. Mai thus.'* 
another eminent economist of the early nineteenth century, sfxjke 
approvingly of Mill’s claim that 'in reference to a nation, supply can 
never exceed demand’. ^ 

Perhaps the most explicit statement of Say’s Law given by any 
English economist appears in John Stuart Mill's Prinaptti of Political 
Economy, published in 1848. J. S. Mill, the son ofjames Mill, took 
great pains to refute the idea that the demand for commodities in 
general might fall short of supply and thus cause over-production 
and unemployment. He said: ^ 

Is It ... possible that there should be a deficiency of demand for all 
commodities, for want of the means of payment ? Those who think 
so cannot have considered what it is which constitutes the meSns 
of payment for commodities. It is simply commodities. Each 
person’s means of paying for the productions of other people con¬ 
sists of those which he himself possesses. All sellers are inevitably 
and « w buyers. Could we suddenly double the productive 

powcR of the country we should double the supply of commodities 
.n cver>- market, but we should by the same stroke double the 
purcha.s.ng power. Ever>- one %vouId bring a double demand as 
xvell as supply: ever>body would be able to buy twice as much 
because every body would have twice as much to offer in exchange 
• _ . It IS a sheer absurdity that all things should fall in value and 

that all produce should, in consequence, be insuffieiently 
remunerated.* ^ 


h„ .h , a this kind in later writings. 

)ul >hc idea that demand in general might fall short of supply in 

general and cause general oyer-production was regarded as hcrc^iical 

Nor, of course, that heresy had been absent even in the earliest days 

Ricardo who as see haye seen, took the same kind of yiew as Say that 

--Ployment, but without 

Malthus, indeed, had vehemently opposed Ricardo’s doctrine that 
« was .mpo^ible for effective demand to be deficient: but vainly! 

1^"" September, 1814. 

(ourfootnotci. 

«//>./,l,r«/ Ecenmy. Book IM. Section a. chapter xiv. 
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For since Malthus was unable to explain clearly (apart from an 
appeal to the facts of common observation) how and why effective - 
demand could be deficient or excessive, he failed to furnish an 
alternative construction: and Ricardo conquered England as 
completely as the Holy Inquisition conquered Spain. Not only 
was his theory accepted by the City, by statesmen and by the 
academic world. But controveny ceased; the other point of view 
completely disappeared: it ceased to be discussed. The great 
puzzle of Effective Demand with which Malthus had wrestled 
vanished from economic literature.* . 


2. Wages and 

unemploy* 

ment 

j.i Wage fills 
III individual 
industries 


It will be seen from the quotation from J. S. Mill given above that, 
for economists like him, the demand for good X is exactly the same 
thing as the supply of other goods Y, .^,ctc., in the economy. Similarly, 
the demand for good Y is the supply of other goods X, Z, etc., in the 
economy. Therefore the demand for all goods together is identical 
with the supply of all goods together. General over-production b 
ruled out by definition. Such economists would admit that it was 
possible for there to be a temporary excess of the supply of X over the , 
demand for X, or of the supply of Y over the demand for Y. But an 
excess of the supply of X, Y and ^ together over the demand for 
X, Y and Z together was seen as a contradiction in terms. Even the 
over-production of any one good alone, say good X, was conceived 
by 'classical economists’ as being possible only because the ruling 
price of X was too high. It was only at a price above the equilibrium 
price of X that the supply of X could exceed the demand for X. Once 
the price of X had fallen relatively to the prices of Y, Z> ' 
excess supply would disappear. The conclusion which one would 
obviously draw from thb kind of analysis was that if the price of a , 
particular commodity were high, compared with other prices, thus 
causing over-supply, the solution would be to reduce costs in the 
industry making the product in question. In these circumstances the 
'classical economists’ would advocate a reduction in the wages of 
workers in the industry suffering from over-production. This would 
reduce the cost of the product to an extent depending on the imp^l* 
ance of wages in the total costs of the industry. Now since in partial 
equilibrium analysis one can assume that the individual industry b a ^ 
relatively small part of the whole economy, one can also assume ^at 
the demand curve for the product of a single ‘over-producing 
industry remains the same after the wages of its workers have been 
cut. The amount of the product demanded would increase and woul 
catch up with the supply. Over-production would therefore db 
Theory, p, 32. 
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appear, provided only that wages (or other costs) were reduced 
sufficiently. 


This kind of conclusion is perfectly valid when one is applying partial- 
equilibrium analysis to the problems of over-production in a particu¬ 
lar industry. However, ‘classical economists’ who used this kind of 
analysis often extended their conclusions to the economy as a whole. 
They suggested that general unemployment and over-production 
could be met in the same way by a general cut in wages. They did not 
see that if there is general over-production it may be unreasonable 
to try to solve the problem by applying partial-equilibrium analysis. 
The suggestions that wages should be reduced may now be unsound. 
When there is general unemployment, a general cut in wages in all 
industries cannot be assumed to leave demand unaltered, for part of 
that demand results from spending out of wages. It is thus quite 
likely that a general cut in wages will merely cause a reduction in 
demand and will not in itself remove unemployment. In fact, things 
are much more complex than thb. This kind of problem can be 
adequately analysed only by the sort of theory which we shall outline 
in Part Two. We shall therefore postpone a complete discussion until 
that theory has been explained. What is clear is that partial-equilib¬ 
rium theory cannot be used to analyse the problem thoroughly. Some 
kind of general-equilibrium analysis is needed. We cannot go further 
here. 


This criticism of particular-equilibrium theory holds much more 
widely. General-equilibrium analysis shows that every part of the 
economy is connected with every other part and that the repercus- 
sions of a change in one part of the economy on condiUons in another 
cannot be ignored. It is therefore unreasonable, in general equilib¬ 
rium theory, to regard the demand for consumption goods and 
mvestment^oods as independent of each other, as we did in Chapter 
14. We a«umed that if saving increased, that is if the demand for 
consumption goods decreased, the demand for capiul goods would 
nsc because entrepreneurs had more money to spend on investment 
goods. In partial-equilibrium analysis this is a valid procedure; in 
gencral^uilibrium analysis it is no longer legitimate. One has to 
look m detail at the Unks between consumption and investment. 

To sec why this is, let us assume that money wages throughout 
an economy arc constant. It should be clear that, since all workers 
must work m either the consumpuon goods industries or the invest- 
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mint goods induslries, the volume of employment in the community 
depends on moncs expenditure on consumption plus money expendi 
ture on investment. Only if money is paid to firms in return for '' 
consumer and investment goods will labour be demanded. It follows 
ituii if consumption expenditure remains constant while investment 
expenditure increases, employment will rise. More money will be 
paid to entrepreneurs who are making capital goods and they will 
hire more labour. Similarly, if investment expenditure is constant 
but consumption expenditure is increased, employment will again 
rise. The demands for consumption and investment goods arc inter¬ 
dependent. The relation between them is similar to that of com- 
plementarity between consumer goods. When consumption expendi¬ 
ture increases, investment expenditure will increase too. Since 
consumers are buying more consumption goods, entrepreneurs will 
feel willing to purchase machines and factories to produce consumer 
goods. Similarly, if investment expenditure rises, consumption 
expenditure rises too. When there is more investment expenditure, 
more money is paid to workers in the investment industries, and they 
spend this money on products made by the consumption goods 
industries. This complementary relationship between consumption 
and investment is important in employment theory, but it cannot 
be analysed except by a general-equilibrium analysis. * 


2.4 Ih( 

Tr-lalion\hip 

hetuffti 

(onsumf)iion and 
investment 


It is important to recognise that this condition of complcmcntar>' 
relationship occurs only when there is less than full employment. 
With unemployment, it is possible for a rise in investment expendi¬ 
ture to pull up consumption expenditure and vice versa. However, 
once full employment is reached there arc no longer resources available 
to meet increased demand. A rise in consumption will now be com¬ 
petitive with investment. If it occurs, the only way of avoiding 
inflation, because overall demand is now greater than overall supply, 
is for investment to be cut. The fact that the economy is asymmetrical 
in this way is important. With unemployment, consumption and 
investment arc complementary; with full employment, they arc 
competitive. ^ 


3. ‘The 
money 
Ulusion’ 


We saw in the previous section that when there is general unemploy¬ 
ment, theoretical analysis shows that general wage cuts may fail to 
remove it. However, quite apart from this technical point, there is 
an important practical objection to cuts in wages in any economy 
where money is used. For in such an economy, there may well be 
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what is known as a money illusion. That is to say, money is often 
regarded as having a fixed purchasing power in terms ofcommoditios. 
The term money illusion is due to Professor Irving Fisher, who 
explained in 1927 that there is a money illusion, ‘a failure to perceive 
that the dollar or any other unit of money expands and shrinks in 
value.’ ‘ We simply take it for granted that ‘a dollar is a dollar', that 
'a franc is a franc’, that all money is stable. 


3./ Reactions to It follows from the existence of the money illusion that if general 
Jailing real unemplo>'mcnt is caused by wages every^vhcrc being too high, the 

solution will probably be to cut labour’s real wage but not its money 
wage. As Keynes said, ‘whilst workers will usually resist a reduction 
of money wages, it is not their practice to withdraw their labour 
whenever there is a rise in the price of wage-goods.’* It is obvious, 
not least from experience in the UK in the early 1970s, that a very 
sharp rise in the cost ofli^ng causes considerable discontent among 
the labour force and that this can lead to many claims for high wages, 
and perhaps long strikes. 


3.2 Reactions to 
cuts in money 
wages 



Even so, disturbances caused by the falling purchasing power of 
money arc likely to be less serious than those which would result 
from an attempt to cut money wages directly, unless the fall in 
purchasing power is very rapid. An attempt to cut money wages can 
lead to very serious labour unrest, as it did in the UK in 1926 when 
cuts were made in coal miners’ wages.* 

One reason for the existence of the ‘money illusion’ may be that 
while workers in one industry realise that a rise in prices does reduce 
their real wages, they also reaUse that rising prices have an equal 
impact on workers in other industries. It is possible that, within 
limits, workers are more concerned with maintaining their position 

■■■'" 

mat hffh" "TZ are resisted so strongly 

misted by strikes since it is imposed by their own employeis. How¬ 
ever, they know that a faU in real wages is a result of more general 

a^orLTtvto alter by strike 
. ug this certainly does not mean that trade unions will be 

up. at., p. g. 
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silent or impassive if they feel that changes in government economic 
policy threaten their interests. All these reasons taken together make 
it likely that even if extra employment could be created only by a 
reduction in real wages it would be preferable for this reduction to be 
brought about by a rise in prices rather than by cuts in money wages. 


y.j Morin (7> a These considerations suggest that the existence of money can be an 
stort' oj lalu^ important factor influencing the level of employment, incomes and 

prices in an economy. As we explained, the ‘money' used in Pan One 
was merely a ‘measuring rod', introduced in order to enable us to 
compare the prices of different goods and factors of production. 
Money in the real world is a much more active force than the ‘standard 
of value' of Pan One. For example, we assumed in Pan One that it 
was impossible for people to save out of their incomes and to hold 
these savings in the form of money. In practice, people may well save 
pan of their incomes and hold them in the form of money, spending 
this money neither on consumption goods nor on investment goods. 
This situation can occur because money performs the function of 
acting as a means of storing purchasing power in addition to its 
function of acting as a standard of value, or numeraire. This means 
that the quotation from J. S. MilP does not fully describe the 
situation. The money demanded for commodities can increase or 
decrease, without any change in the total money supply, simply if 
people decide that they will hold more or less of their wealth in the 
form of money. Money serves more than one purpose, and this is 
what the quotation from Mill overlooks. 


4, Two 

fundamental 

issues 


Suggested 


reading 


The Gentrol Theory raised the issue of the role of money in two ways. In 
the most fundamental sense, it raised the question whether an 
economy with money was different in any essential respect from a 
barter economy. There was also the more spcciflc question touched on 
above—whether general unemployment b possible only where money 
wages arc rigid. We shall return to both these questions later. In 
order to be able to do so, we must fint understand what money is. 
We go on to look in detail at the nature and role.of money in 
Chapter 18. 


M. central Theory of Emptoymenif Interest <md Money, 
chapter 2. 

FISHER, IRVING The iMomy Illusion, London, 1928. 


'PnnnpUs oJ Polituot Eeonomy, p. 355. 
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Money 


In Chapter 17 we explained that the economy studied in Part One 
was an economy in which complications caused by the existence of 
money were absent. We must now bring money explicitly into the 
analysis since many problems arise only because modem economies 
are monetary economies. In ihk chapter we consider the nature and 
importance of money. 


Throughout, the history of the world, communities have found it 
necessaryto begin to use money at an early stage of their develop¬ 
ment because of the extreme inconvenience of exchange by direct 
barter. The most troublesome feature of trade carried on by direct 
barter b that it means that there must always be a coincidence of 
wants between buyen and sellers. A man wanting to exchange goats 
for cabbages may spend several weeks before he finds an>-one who 
has cabbage for sale and happens to want goats. Thb inconvenience 
can be avoided by the use of money. The seller can sell hb goats for 
money and keep the money until he finds cabbages for sale. From 
very early times, dvilbed societies have found that the most satb- 
factory method of carrying on trade b through the medium of one 
parucular good which then becomes money. All members of the 
st^cty berome prepared to receive payment in the form of thb good, 
which IS demanded even though it may not be edible, wearable or 
capable of being consumed in any other way. Everyone knows that 
c^ne else wUI accept the ‘money good* in payment for all other 
go^ or ^mces. This is what gives the money good its value. 

naturaUy arise at thb stage. First, what exactly 
d^des whether a particular good b money? Second, what are the 
foncuons of money? Third, how does money differ from other goods? 
In answering these questions, we must consider the demand for 
money and the supply of money. We begin by discussing the nature 
d uses of money; by dbeovering what it b and why it b demanded. 
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Later, we shall consider the supply of money and the factors which 
influence that supply. 

Like all other goods, money is demanded because it is useful. 
Mone> and other goods therefore have this one feature in common. 
Bui the reasons why money is useful are rather difl'erent from those 
which make other goods useful. We have already seen that these 
other goods can be di\ided into two categories. First, there arc 
consumer goods. These are goods which we can cat, wear, bum or 
othenvisc consume. Second, (here arc capital (or producer) goods 
which assist in the production of consumer goods. It is because 
machines and factories are useful indirectly that they are essential ' 
for efficient production in modem economics. 


How, then, docs money compare with ordinary consumer and capital 
goods? Money is not usually a consumer good. It cannot normally be 
consumed in any way. It is true that there are exceptions to this, but 
they occur only in primitive societies or in unusual circumstances. 

For example, in Germany, in the months just after defeat in 1945, 
cigarettes took on the function of money. Nevertheless, even in such » 
exceptional situations consumer choice, operating through (he price 
system, ensures that the price of the ‘money good* is high enough to 
enable it both to perform its function as a normal consumer good and 
to act as money as well. 

In Germany in 1945, consumers had to choose between smoking 
cigarettes or keeping them as ‘money’. This choice had to be made 
in the usual wav. The consumer had to ask whctlier the satisfactions 

r 

obtained from smoking a cigarette would be greater or less than its 
value as money, canning as it did the ability to buy consumer goods 
other than cigarettes, cither now or in the future. However, if f 
cigarettes were the onlj commodity capable of use as money, and if 
consumers smoked a significant percentage of the ‘money stock , 
there would then be a ‘shortage’ of money. The value of‘money’ in 
terms of goods would rise. Unlike paper money, cigarettes would not 
be denominated in money terms. Their value would have to be 
determined by the interaction of supply and demand If the rate of 
smoking relatively to the rate of production of cigarettes led to a 
reduction in the stock of ‘money’ over time, the price of ‘money ^ 
would rise. Each unit of/moncy’ would buy more other goods and 
people would increasingly use cigarettes as money, rather than 
smoking them. Indeed, one can picture the price of cigarettes nsmg 
far enough to establish an equilibrium where the ‘money slock was 
at the required level. In normal circumstances, however, money has 
its separate and distinct function. It is not an ordinary consumer 
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good. It will be a piece of metal or paper, a mark on a ledger, data 
in a computer, and so on. 


Nor is money quite like a capital good. The essential feature of capital 
goods is that they manufacture products by transforming them 
physically. Grains of wheat are made into flour, or steel slabs into 
steel sheet, by physical processes. Money, on the other hand, cannot 
perform any feat of physical transformation. It performs an essentially 
different operation from that performed by capital goods. 

First, then, modern money differs from both consumer and capital 
goods. Because of this, some economists have denied that monev is 
useful at all. This view is wrong. Money is useful, but its usefulness is 
of an unusual sort. Once commodity money is abandoned in favour 
of what we may call token mon^\ money becomes the exchange good. 
It is useful only in an economy where exchange takes place. Other 
goods are useful, at any rate in principle, in a one-man economy 
where there can be no exchange. A Robinson Crusoe finds food 
useful for the same reasons as we do. He finds capital goods useful in 
the same way. But token money is of no use to him at all. Not until 
Man Friday arrives does money become useful to a Crusoe. Token 
money is useful in an exchange economy, but only in an exchange 
economy. 


The sine qua non of any kind of money is that it must be generally 
acceptable to every member of the society which uses it. Money is 
useful to A because he knows that he can pay his debts to D with it 
It IS useful to B because he can pay wages to C with it, and so on. But 
acceptability of this kind is not a physical attribute possessed by some 
goods and not by others. This sort of acceptability is essentially a 
social phenomenon. Goods of all kinds have become monev ' at 
various times and places, simply by acquiring this social quality, 
ey then become acceptable to ever>one, in payment of debt. 


It s not necc^ary to be an anlhroHogist to see that it is society, and 
ot any of their own physical characteristics, which decides which 
g^ds do and which goods do not become money. There is no common 
physical charactenslic between coin, bank notes and bank deposits 

money L bank deposit, which is much the most important kind of 
oncy in a modem society, has scarcely any ph>3ical constitution 
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(a) Legal tender 


(b) Fiat money 


at all. Bank deposits arc simply numbers printed in ledgers or stored 
in computers. Yet bank money is accepted by everyone in payment 
of debt. It is for that reason, and for that reason alone, that it is worth 
keeping stocks of money. The history of money, the study of all the 
goods which have been money at various times, is fascinating. But 
ours is a study of economic theory and wc must ignore history. All we 
need for our present purpose is a broad understanding of the nature 
and importance of the various kinds of money in modem societies. 


The main type of money in Great Britain at the moment, and indeed ^ 
in all other developed countries, is not coin or notes, but bank credit 
— the deposits which people hold with ‘commercial' banks.^ There 
are large numbers of notes and coins in existence, but there is much 
more bank credit. Moreover, since the monetary authorities in 
countries like the UK allow the public to hold cash and bank deposits 
in whatever proportion the public wishes, the important changes in 
the amount of money nowadays are changes in the volume of bank 
deposits. While accepting that many transactions arc still carried out 
with notes and coin, wc shall therefore concentrate our attention on 
bank deposits. 


Another useful simplification wc can make is to rule out one or two 
complications which are historically and legally important but 
economically insignificant. Fint, we shall find it convenient to 
ignore the concept of legal tender. In England, the only forms of 
legal tender arc Bank of England notes to any amount and coins to 
restricted amounts. Businesses do sometimes refuse to accept cheques 
and insist on payment in bank notes and coin instead. Bank deposits 
arc therefore not perfect substitutes for legal tender for all purposes » 
in all countries, but they are almost perfect substitutes. 


It must always be remembered, however, that even legal tender may 
not function as money. Though the Stale may give its sanction, or 
‘fiat', to a particular kind of legal tender, this will not function as 
money unless it is generally accepted. During the German inflation 
of the early 1920s marks were legal tender, but they were losing j 
value so rapidly that they ceased to be generally acceptable, and 
therefore ceased to be money. From the point ofview of the economist, 
the notion of legal tender is not very important. 

»Thc ‘commcrciar banka arc indcpcndcnl insliiutiona which arc quiic separate from 
the ‘central’ bank— in ihc UK the Bank of England. 
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functions of 
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2.1 A unit of 
account 


Second, we shall ignore the precious metals which have for so long 
played an important part in monetary systems. It seems inevitable 
that human ideas should lag somewhat behind events. This is espe* 
cially true ofideas about money. Some people still think of money as 
in some way ‘backed’ by gold. This is not now the case in most 
countries. Of course, it is not very long since even the relatively small 
change in many economies was in the form of gold coins. Now they 
scarcely exist. Only in international trade is gold still important, 
though even here ‘man-made gold’ in the form of the Special Drawing 
Rights of the International Monetary Fund is beginning to sup¬ 
plement it. In Part Two, we arc concerned with a closed economy 
and shall ignore gold. It should be remembered, however, that gold 
is nowadays not often used even as a basis for the credit structure. 
Yet the fact that gold has ceased to ‘back’ currency has not weakened 
confidence in it. The conventional foundation of the credit system 
has been taken away, but the structure itself remains firm and strong. 
People have ceased to worry whether notes are backed by gold or not. 
Money has only to be ‘generally acceptable’ to be money. 


This idea that the sole prerequisite of any form of money is that it 
should be ‘generally acceptable’ worries some people. They feel that 
diis is far too slender a basis to bear the heavy burden of anything so 
important as money. The idea that you trust money because I do, 
^d that I trust money because you do, sounds improbable to them’ 
T^erc may be some justification for such scepdebm, but there is 
obviously not much. There are many conventions of this type in our 
modem society. A university professor, for example, arrives promptly 
at 10 a.m. each Wednesday to lecture on economics. He docs so 
because he has confidence that his class wUl come to hear him. 
Similarly, the class arrives each week because they have confidence 
m the fact that there will be a lecture. The convention stands bemuse 
«ch side ha^ ronfidence in it. So it is with money. As long as the 


Having seen what are the essential chamcteristics of money we mu 

ernol hT, K individual member of tl 

can meL u common denominator with which I 

cat and wash basuis, swimsuits and sardines. This task is performc 
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b> money. We have already seen that ihe main disadvantage of a 
barter economy is that needs must always coincide. Another is that • 
rates of exchange between commodities cannot easily be worked out. 

It is extremely difficult to do this, except in terms of some standard 
measure, for precisely the same reasons that it would be ver\* difficult 
to compare the heights of Westminster Abbe> and St. Paul's Cathe* 
dral if there were no unit of linear measurement. One would have to 
resort to some standard of measurement, such as a length of string or 
a piece of wood. Since one would have to use a standard each time 
one measured the length or height of any object, it is only sensible 
that one particular standard should be accepted as ihe standard. * 
Money is the standard for measuring value, just as the yard or metre 
is the standard for measuring length. We have already defined money 
which is acting as a standard measure of value as a numhaire. This is 
a disembodied money; money with no function other than that of 
measuring value. It was for this purpose alone that we u.scd money in 
our anaK-sis in Part One. 

4 


On reflection, it will be clear that if a particular commodity is used * 
as a unit of account, it will be convenient for it to scn'c also as the 
commodity through which exchange is carried out. This leads us to 
the second function of money. 1 1 acts as a medium of exchange. This 
is the central function of money and it is in performing this function 
that the notion of general acceptability is most clearly brought out. 

A good will not act as a convenient medium of exchange unless it is 
accepted bv cvervone. But it is important that just because this is the 
most obvious function of money it should not be thought of as the 
only function of money. The other functions arc also important. 


Third, money functions as a store of value. The good chosen as 
money is always something which can be kept for long periods 
without deterioration or wastage. It is a form in which wealth can be 
kept intact from one year to the next. Money is a bridge from the 
present to the future. It is therefore essential that the money com¬ 
modity should alway's be one which can be easily and safely stored. ^ 
This explains the popularity of gold in the past; it docs not suffer 
from physical deterioration. It also explains the present popularity 
of bank deposits, for they arc perfectly safe unless the banks ledgers 
and/or its computer data are destroyed or stolen —both unlikely 
contingencies. 
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Founh. and last, money acts as a standard of deferred payments. 
Loans are usually made in money rather than in. sav. tobacco or 
chocolates. But since this is the case, it would be a little odd if repav- 
menis were made otherwise than in money. It isalsoalwavs important 
for debts to be measured in terms of a stable store of v alue, which 
money usually is. 


Thf 

functwns of 
monn in an 
unstable system 


One of the conveniences of using money, then, is that it often repre¬ 
sents a stable medium in which debts can be contracted and repaid. 
The importance of this stability can be seen \vhcn one considers the 
consequences of an inflation which is sufficiently serious to cause a 
moncuiy breakdown because money b losing its value vers rapidly. 
The first consequence b in\-ariably that money ceases to fulfil its 
function as a standard of deferred pa\Tnents. Instead of being con¬ 
tracted in terms of the currency of the counirt' in question, debts are 
incurred in terms of the currencies of other countries whose moneurs 
s>-stems are more stable, in terms of precious metals or in terms of 
commodities. Money ceases to function as a standard of deferred 


payments es en if at the time it fulfils its other functions. Logically, 
these funcuons can be separated. If necessary, each can be performed 
by a different good, but in pracuce they arc connected and in anv 
normal economy all the functions are performed bv the same good 
In our analysb we shall assume that this b alwass the case. 

In practice, once money has ceased to function as a standard of 
deferred pa\ments, it also ceases to act as a store of value. If it b not 
wonh agreeing to have one’s loans repaid in monev because it b 
l<«.ng value too rapidly, it wiU not be worth storing monev. The value 
of the store uill be falling too fast. Money crates to be a bridge between 
ihe present and the future and the way to protect the value of one s 
assets IS to store wealth in forms other than money 

Once money ceases .o fulfil this third funetion. its abilitv to perform 
^e first tuo funcuons uUl be called into quesuon as uell. Monev 
may cease to act as a unit of account. WTten prices become ven hieh 
^tmlaung them udl be harder. Individuab. and even businesL' 

1 ThenTt^dT “i"”' ^9-34768aa.. Quite apart fn,m 

Sreuradne a" “8'’ '^bTur of re- 

catalauug pnees dady, or even hourly, will be unbearable. 

acit “ “> “ ■i'a' of 

r„cyls’ So '0"8 as one can spend one’s 

money last enough to present prices rising too far before onr’. 

^ inp are complete, money will still be exchanged for goods But 
uheo tnllauon u really serions-vvhen there is^rprrtn/r^! dr" 
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31 

transactions 

motive 


(a) The 
income motive 


position will soon arise where no one wants to keep money at all— 
even for a few minutes. Once this happens, a completely new money 
will have to be found. 


The exposition of the four functions of money given above is the 
traditional one, and it remains useful. For our purposes in discussing 
macro^economic theory, we shall also find it useful to discuss money 
in more modern terms. Economists often look at the reasons why 
money is demanded—why people want a stock of money to hold. 
We are defining the money stock as coin, notes and bank deposits. 

Keynes said that the demand for money, or liquidity prejerenee a$ he 
called it, depended on three motives. These arc: (1) the transactions 
motive; (ii) the precautionary motive; and (iii) the speculative 
motive. As we shall see later, the emphasis attached to these three 
motives by contemporary economists is rather different from Keynes’s, 
but the three motives remain important concepts, from which more 
recent developments in this branch of economic theory stem. In this 
chapter, we outline Keynes's ideas. 


People receive their income weekly, monthly, quarterly or even 
yearly. T*hcy spend this money at much shorter intervals. Although 
some payments—for rent, hire-purchase instalments, gas or electri¬ 
city—arc made weekly, monthly or quarterly, many payments arc 
made daily—for food, travel or amusement. Because income is 
received at discrete intervals but is paid out more continuously, 
people need a stock of money all the time, to enable them to carry 
out their transactions. The sorts of inconvenience which people 
would suffer if they held no money to satisfy the transactions motive 
are typified by those of the man who finds himself in a shop with no 
money at all. Everyone holds some money, however little, to satisfy 
the transactions motive. 

The transactions motive can be looked at from the point of two 
sets of people: (<2) consumers and (^) businessmen. 


From the consumer’s point of view, the amount of money which he 
will hold to satisfy the transactions motive will depend: (i) on the size 
of his income, and (ii) on the intervals of time between the receipt of 
the various instalments. His demand for money can be said to depend 
on the income motive. It is easy to show why the amount of money held 
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will depend on the length of time between the receipts of consecutive 
instalments of income. Let us consider two men, both earning £-^0 
per week, one being paid weekly and the other every two months. 
Assuming that they both make expenditures of £,“^0, evenly spread 
over each-week, on average the first man will hold £\^. At the 
beginning of the week he will have £yy, and at the end he will have 
nothing. On average he will have ^(^15. The second man will receive 
£2/^0 every two months. If he spends £-^0 each week throughout the 
two months, he will have an average of£i20 in his bank account or 
in notes. Even if, as is likely, expenditure is not spread evenly over 
time, the man with the weekly income will still hold less money on 
average for transactions purposes. The demand for money under the 
transactions motive by consumers as a whole thus depends, mainly, 
on the length of the interval of time between successive pay days, 
averaged over the whole population. 

It may not be quite so clear why the amount of money held under 
the income motive will vary with the size of a person’s income. Let us 
assume that there are two men, one Naming £\2(i a month and the 
other £2^0^ and that each spends one-thirtieth of his income on each 
day during the month. The man with the larger income will then 
hold £120 on average, as compared with the other’s ;^;6o. While it is 
again unlikely that anyone spends his income evenly through the 
month, it does seem reasonable to think that a richer man will hold 
more money to satisfy the income motive than a poorer one. The 
income motive is likely to mean that there is a greater demand for 
money, both by individuals and by society as a whole, if income is 
higher. The relationship may not be a proportional (linear) one; but 
there will be a relationship. 

In toul, then, a community’s demand for money under the income 
mouve wUl be a function of the size of personal incomes, and of the 
average time between successive pay days. 


(b) The 
business metioe 


Business^ will wiah to hold a certain amount of monry in thei 

bank account. Thay wUI naad money in the bank to pay for rav 

maKn^, component,, wages and salaries and to meet the othe, 

X b s^dTt ■ncurrri by businesses. Money held by firms in thi: 
way Ui said to be required to satisfy the iuriacr Clearly th, 

mnoun, of „.„ncy held under the business modve will be a fitncLn o: 

Ae turnover of the finn. The Utger the turnover, the larger will be 

^ busincss motive would be rouehlv 

proportional to the total volume of business transactions carried out 
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More recent thinking suggests that the relationship will be more 
complex, because the firm fand indeed individuals) should be seen 
as holding an inventory* of money like its inventory of raw materials, 
etc. \Vc shall look again at the nature of this more complex function 
in Chapter 22. and at its implications for the behaviour of the demand 
for money. 

The average length of lime between Uie receipt by individuals of 
successive payments of salaries or other forms of income will not 
change frequently or substantially in any countr>. It follows that 
the amount of money held under the transactions motive will mainly 
depend on: (tf) the size of personal incomes and (i) the turnover of 
business. As incomes rise, and as businesses increase their turnover, 
the amount of money demanded under the transactions motive will 
increase, though the relationship may well be rather complex. 


Keynes argued that the amount of money which people held under 
the procauiionan' motive would be devoted, broadly speaking, to 
fulhlling the function of a store of value. It is possible to liken the 
amount of money hold under the iraruattions motive to water in a 

4 

tank. It is as though water is being fed into the tank through one 
hosc-pipc and being taken out of it through another. The aim of the 
individual concerned b to see that there b enough water in the tank 
all the time for something to be able to run out, even when nothing 
b running in. CarrN*ing on the simile, money held under the pre¬ 
cautionary motive is rather like \vater kept in reserve in a separate 
tank. Money held under this motive is kept to provide for emergencies. 
The indiv idual holds a certain amount of money to provide against 
the danger of unemployment, sickness, accident and other more 
uncertain perils. The amount of money held in this way will depend 
on the individual and on the conditions in which he lives. If he is 
nervous, he will hold much money; if he is sanguine, he will hold 
little. The amount of money held for this purpose is not likely to 
represent a constant proportion of a man’s income, though in general 
a rich man is likely to hold more than a poor one. But this is not 
necessarily so. Tlic amount held will depend on the indiv'idual. 

Similar considerations mav lead businesses to hold money under 

4 

the precautionary motive. They may want to hold more cash to use 
if unexpected events occur. Again, it is likely that the amount held 
under the precautionary motive will be directly related to the firm s 
attitude to risk. Firms in risky industries may hold more than others. 
A firm with a reputation for prudence may hold more monev 
relatively to its turnover than another. Similarly, a firm which is 
prepared to run greater financial risks b likely to hold less. 
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(a) Bonds 


(b) Bond 
prices and 
interest rales 


As with the transactions motive, money held under the precau¬ 
tionary motive will be a function, maybe a complex function, of 
income. 


The third motive for holding money is the speculative motive. The 
notion of the speculative motive for holding money was not an 
evolution from the traditional functions of money but a new, 
Keynesian, idea. There has been some reaction against early en¬ 
thusiasm for it. As we shall see in Chapter 22, the speculative motive 
plays a less important role in contemporary economic thinking than 
it did In Keynes’s. In particular, Keynes simplified his theory by 
assuming that there were only two kinds of financial asset that people 
could hold: money and bonds (fixed-interest securities). Contem¬ 
porary economists have relaxed this simplifying assumption. 

Money held under the speculative motive constitutes a store of 
value just as money held under the precautionary motive docs, but 
it is a store intended to fulfil a difierent purpose. The aim of the 
holder of a precautionary balance is to help himself, or his firm, 
through times of difficulty and disaster. He is able, perhaps, to avoid 
selling his car if he falls on hard limes. 


Money held under the speculative motive is quite different. It con¬ 
stitutes a liquid store of value—a rcadily-realisablc asset which the 
holder intends to use for gambling, to make a speculative gain. The 
money is held in a bank account to be invested in securities at an 
opportune moment. As we have observed, Keynes assumed that if 
people wanted to hold wealth over time, their choice was either to 
hold cash or to hold a financial security which yielded a fixed annual 
sum of money and is known as a ‘bond’.* For simplicity, we shall 
consider only undated bonds, where the interest is received in per- 
pertuity. Good examples of undated bonds arc British government 
securities—4 per cent Consols or 2! per cent Treasury Slock. The 
debentures of businesses arc also bonds, but they are usually ‘dated'. 


Now since the annual yield on bonds is fixed, a change in the rate of 
.merest will alter the price of all bonds. For example, suppose that 
an undated bond* is issued at a time when the rate of interest is 


= 
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(c) speculation 
in bonds 


6 per cent. The government (or whoever issues the bond) will offer 
£6 each year, until redemption, to every purchaser of the security 
w ho is prepared to pay the face value (the nominal value) of £ioo 
Let us suppose that the rate of interest then falls to 3 per cent. A new 
purchaser of bonds now has a choice. He can buy a new bond with a 
nominal value of £100 and receive £3 interest on it each year until 
redemption. Alternatively, he can buy an existing 6 per cent bond. 
Since the government is committed to pay £6 interest on each £100 
(nominal) of such a bond, the only way in which the return on the 
two bonds can be equated is for the price of a 6 per cent bond with a 
face value of £100 to rise to £200. The rate of interest must hold 
throughout the whole market for any bond with a given life, or ^ 
'maturity'. A government can borrow from lenders at any given 
moment at a single rate of interest only for a security with a given 
life. If the return on ‘second-hand’ bonds is different from that on 
new bonds they will be bought (or sold) until the rates become the 
same. 

Similarly, if the rate of interest rises to 12 per cent, the price of the 
6 per cent undated bond must halve. Borrowers will now be able to 
cam £12 by investing £100 in a new bond. They will not be pre¬ 
pared to buy the old, 6 per cent bond unless its price falk to £50. 
They will then obtain the same rate of return as from a new, 12 per ' 
cent bond. 

Two things follow from this. First, changes in the rate of interest 
inevitably mean changes in bond prices. Second, with undated bonds, 
changes in the rate of interest will be in inverse proportion to changes 
in bond prices. If the rate of interest doubles, bond prices will be 
halved; if the rate of interest is halved, bond prices double. While 
this is strictly true only if bonds arc undated, the general principle is 
important and this generalisation is good enough for our purposes 
in this book. Prices of‘dated’ bonds will move in the same direction, 
but to a smaller extent. The ‘longer’ a bond with a given interest ' 
rate is, the greater the change in its price for any change in the rate 
of interest. 


It is therefore possible to make money by buying bonds when they 
arc cheap (when the rate of interest is high) and selling them again 
when they arc dearer (when the rate of interest has fallen). Keynes 
ai^ued that individuals and firms who believed that the rate of 
interest was likely to rise in future would hold money under the 
speculative motive in order to buy bonds with it. When the rate of 
interest had reached such a high level that they felt it must fall again, 
they would buy bonds. If the rate of interest then did fall, they would 
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demandfor 
money is a 
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make capital gains because the price of bonds had risen. They 
speculated in bonds, hoping to gain from predicting accurately what 
future interest rates would be. 


The amount of money held under the speculative motive therefore 
depends on the rate of interest. If almost everyone expects the rate 
of interest to fall—if they expect the price of bonds to rise—they will 
buy bonds, hoping to sell them later when the price is higher. At 
such times, the amount of money held under the speculative motive 
will be relatively small. Similarly, if most people expect bond prices 
to fall—if they expect a rise in the rate of interest—they will hold a 
good deal of cash under the speculative motive. When the slump in 
bond prices has run its course, people will switch into bonds again 
at what they hope is the psychological moment, making speculative 
gains as bonds become dearer once more. However, if there are 
differing views on future bond prices, and some people expect them 
to fall even farther, these people will continue to hold cash. At what 
other people regard as high rates of interest, they will be holding 
cash in the hope that interest rates will rise even farther, and bond 
prices fall even lower, before there is a reversal of the trend. There is 
unlikely to be unanimity over the future course of bond prices. This 
will affect the total amount of money held for speculative purposes 
throughout the economy at any interest rate. It will not affect the 
general principle: more money will be held at low interest rates than 
at high ones. 

As we shall see later, this ‘pure’ Keynesian model with only two 
assets—cash and bonds—will need to be elaborated. We have out¬ 
lined it because it is important to begin by understanding how the 
‘pure’ Keynesian speculative motive worked. 


These three motives, the transactions, precautionary and speculative 
motives, between them determine the demand for money. They are 
important in macro-economic theory because, as we shall discover, 
changes b the demand for money can cause alterations in interest 
rales which, in turn, can lead to changes m GNP (gross national 
product). 

There is, however, one important aspect of the demand for money* 
which we must stress. This is the essential difference between the 
demand for money and the demand for a commodity. When we 
speak of a consumer demanding a good, we envisage him deciding how 
much he can afford to buy, then giving up money to obtain it. 
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Draw ini; a parallel, it might be thought that when we considered the 
demand for money, we should explain it by analysing the reasons for 
\\hit h people were prepared to give up goods in order to obtain 
monos There is one sense, of course, in which there is such a demand 
for money- It is constituted, in a given period of time, by the supply 
of all the goods ofTered in exchange for money during that period. 
But this is much more cons cnicntly described as the total production of 
(lie comrnunity. 

rhe demand for money, in economic analysis, is the demand for 
the existing slock of money which is available to be held. The demand 
for money means the demand for money to hold. So, svhen one speaks 
ol an increased demand for money, one means that the community 
wishes to hold a larger amount of money. We are concerned with a 
stock of money that is held, not with a flow. It is important to remem¬ 
ber that the demand for money—or liguidit)' preference—{% alsva>'S a 
demand for a money stock to hold. 


The supply 
of money: 
another 
‘stock’ 
concept 


The supply of money is dclined in a similar manner. In the ease of 
the supply of a commodity, we mean the amount which entrepreneur 
sell at current prices in a given time period. This supply is a flow over 
time because goods arc being continually produced. With money it 
is diflrerent. The supply of money, like the demand for money, is a 
stock. It is the supply of money to hold. Unless money is held by some¬ 
one, it cannot exist. So, the supply of money is the existing stock of 
money, all of which is held by someone. The supply of money at any 
moment is the sum of all the money holdings of all the members of 
the community. 

Again, there is one sense in which there is a supply of money which 
in a given period constitutes a demand for goods. All the money 
spent in a given period is a kind of demand for all the goods bought. 
But this is more conveniently regarded as the total mon^' expenditure of 
the community} 

We sliail therefore use the terms demand and supply of money to 
denote the demand for and the supply ofa stock of money. An increase 
in the supply of money does not mean the spending of money by tliosc 
who possess it. This simply alters the ownership of the existing supply 
of money. An increase in the supply of money means an increase in 
total money stock. We shall find later that, quite apart from the 
convenience of enabling us to distinguish easily between the ‘supply 


'This is not the same as gross nniional expenditure as defined in chapter 19. It is the 
total value of iransaciions carried out in a period, and will therefore include, for 
example, Stock Exchange transactions ^hich arc excluded from gross national 
expenditure, as well as purchases of raw materials, components, etc- The latter 
cannot be included in gross national expenditure or there would be double counting. 


Bank deposits 415 


j.t The 
impoTtance of 
bank deposils 


5. Bank 
deposits 


5./ What 
determines the 
amount of bank 
deposits 


of money’ and ‘lolal money expenditure’, this method ofdcnotinj' 
demand and supply of money as the demand and supply of money to 
hold is especially appropriate in the ca.se of money. 


What, then, constitutes this supply or stock of money? We shall con¬ 
centrate our attention on bank deposits. Currency and coin are much 
less important in most countries. In the UK, the number of notes and 
coins in circulation is now decided automatically, by the demand of 
the community for them, given the total of coin, notes and bank 
deposits. The community decides to hold so much ofits money in the 
form of notes, and the central bank issues them. When, as at Christ¬ 
mas, people want more currency to use for Christmas shopping, the 
required amount is automatically increased. At each moment, the 
community decides to hold a certain percentage of its total money 
stock in the form of notes and the rest in the form of bank deposits. 
The Bank of England issues enough notes to allow this decision to 
become a reality. From an economic pK)int of view, the distinction 
between bank notes and bank balances is unimportant. 

The supply of money, then, is the total amount of money which is 
held. Ignoring the number of currency notes and coins in circulation, 
the supply of money is the supply of balances in the commercial 
banks. It is therefore time to discuss the nature of bank balances— 
or bank deposits—and the way in which the total amount of bank 
deposits is determined. 


A bank deposit is a liability to the bank but an asset to the customer. 

The banker b bound to make the deposit available to his customer 

in whatever form the latter wishes. The customer, on the other hand, 

can regard it with satisfaction as good, solid money. A community’s 

supply of bank money is thus the sum total of all the bank deposits of 

all the members of the community. An increase or decrease in the 

supply ofbank money means a rise or fall in the total volume of bank 

deposits. To understand the significance of such changes in the supply 

of money, we must discover how the volume ofbank deposits in a 
country can vary. 


Bank deposits, as we have seen, arc supplied by banks but the latter 
cannot issue just as many as they wish. The volume ofbank deposits 
IS ultimately controlled by the central bank—in the UK the Bank 
of England. Whether nationalised, like the Bank of England, or not. 
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each central bank has considerable control over the volume of bank 
deposits in its own country. Our search for the factors determining 
the volume of bank deposits therefore leads us to study the policy of 
the central bank. There are three stages in our analysis. First, given 
the policy of the central bank, w hy can the commercial banks supply 
bank deposits at all? Second, to what amount? Third, how can the 
central bank increase or decrease the volume of bank deposits when 
it thinks it necessary to increase or decrease the supply of money? 

The first question, then is: How do commercial banks create 
deposits? The answer, in the words of the old banking maxim, is that 
‘every advance creates a deposit’. Every time a bank lends, or 
‘advances’, money to a client it creates a deposit. 


The plain man’s idea of the way in which bank deposits are created 
is probably as follows. Somehow one gets hold of some bank notes, 
perhaps having been given a student grant or started one’s first job. 
One then goes to a bank and asks to be allowed to open an account. 
One hands over the notes. A record ofthe amount of money deposited 
is written in a ledger or fed into a computer and the account is there. 
A bank deposit has been created. 

This is not the way bank deposits are created. Deposits are created 
by a businessman with little or no spare cash going to a bank, 
explaining what good prospects he has and asking for a loan of, say, 
£10000 to enable him to engage in business. Having proved that he 
is honest and reputable, and perhaps having left collateral security, 
the businessman is given an advance o{£\ 0000. With this he opens 
or increases his account. This time a deposit really has been 'created'. 
Bank deposits are not given in exchange for currency. They are created 
because banks allow business men to open accounts, because money 
is ‘advanced’. 

A bank deposit is created entirely by the banking system. The 
borrower deposits the advance in his account and is able to use it to 
finance his business. By making this advance, the banker has therefore 
created a corresponding deposit. The two things happen simul¬ 
taneously. The granting of an advance implies the creation of a 
deposit and vice versa. 


What is it, then, that puts a limit on the amount of credit which 
bankers can provide? This is the second problem which we set 
out to solve. We shall look at the question in two stages. FiRt, we 
shall look at the way in which this has happened historically. Second, 
we shall look at recent developments. 


Bank deposits 417 


(a) The cash 
ratio 
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It might be thought that the limit on the creation of credit lies in 
the credit-worthiness of borrowers. This docs enter into a bank’s 
decision to lend, but it is not fundamental. On occasion, bankers 
refuse to make advances even to first-class borrowers. Money is 
‘tight’, it is said. There must be other limits on the ability of bankers 
to make advances. Historically, the ultimate limiting factor has been 
a convention of the banking profession which is still a very important, 
though not usually the only, factor. 


Banks keep a definite ratio between the volume of deposits which they 
issue and the amount of‘cash’ which they possess. This is known as 
the ‘cash/deposit ratio’, or ‘reserve ratio’. In the UK, it was for many 
years the convention that banks held ;(j'i-oo of‘cash’ for every 2-50 
of their deposits. Part of this ‘cash ’ was in the form of bank notes and 
coins in their tills, while the rest took the form of‘bankers’ deposits’ 
with the Bank of England. The cash ratio was therefore 1:12^. Since 
the autumn of 1971 banks have been free to set their own cash ratios 
and these have been reduced below 8 per cent. 

Let us look at how a banking system would operate with a i ;i2^ 
cash/deposit ratio. We shall discuss the size of the commercial bank’s 
deposits with the central bank in the next section. The essential thing 
about them is that the commercial banks can look on deposits with 
the central bank as ‘cash’, because the central bank will always 
supply bank notes in exchange for them if asked to do so. So long as 
the commercial banks abide by the ‘cash ratio’, the volume of com¬ 
mercial bank deposits in a country must bear a fixed proportion to 
the amount of‘cash’ which the banks hold. Since the proportion of 
‘cash’ which is ‘till-money’ is likely to remain roughly constant over 
longish periods of time, it will be on changes in deposits with the 
central bank that changes in the volume of bank deposits depend. 

It follows that so long as the commercial banks strictly maintain 
the existing ‘cash ratio’, a rise in the volume of bank deposits can 
result only from a rise in the amount of‘cash’ and vice versa. If we ' 
can see how such a change in cash can come about, we shall have 
moved towards explaining why changes in the supply of money 
occur—the third stage of our analysis. 


First, however, we must notice how the change does not take place. 
A fall in the cash’ held by a bank does not usually result from the fact 
that customers draw out cash from the banks to spend on household 
and personal expenditure, that firms draw out money to pay wages to 
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labour or lhat shops draw out till-money. Tliis money is engaged in 
a circular process. It will soon be spent and will return to the bank 
whence it will be withdrawn once more. Only over long periods or 
m exceptional circumstances, will the amount of cash used for this 
purpose change significantly, assuming that the size of total national 
expenditure remains the same. People will usually draw out and pay 
in roughly the same amount of cash to their banks week after week 
and munlh after month. The ‘circular flow’ will average out. The 
fact iliat money is drawn out of bank accounts provides no explana¬ 
tion ol changes in the volume of bank deposits. Advances arc created 
or destroyed because of changes in the amount of‘cash', and the 
rea.sons for such changes cannot be found in the actions of customers 
of the banks. We must turn our attention instead to the deposits 
w hich commercial banks hold at the central bank. 


6. Open- 

market 

operations 


Under the traditional system we are discussing, the crucial factor 
controlling the volume ofdepo.sits in the commercial banks was the 
size of the latlcrs’ own deposits with the central bank. These ‘bankers’ 
deposits’ are included in the ‘cash rcserv'e’ of the commercial banks. 
So. if the central bank can alter the amount of bankers’ deposits, it 
can ipso/acto affect the banks' ability to create deposits. The central 
bank can indeed do this. It does so through what arc known as ‘open- 
market operations’. The central bank goes into the public or ‘open’ 
market for either long or short-term government securities, and buys 
or sells them according to whether the aim is to create or destroy 
bank deposits. 


().! Credit 
creation 


The way open-market operations work can be seen most clearly if 
one considers a simplified .system with a central bank and only one 
commercial bank. If the central bank buys securities worth £\ ooo, 
it pays the seller with a draft on itself. This draft is paid into the 
seller’s account with his commercial bank, so that the latter’s deposits 
with the central bank increase by £\ ooo. On this basis, the commer¬ 
cial bank can create extra deposits worth ;(^iooo by making loans. 
I his is the essence of open-market operations. By buying securities, 
the central bank can increase the deposits of the public with the 
commercial bank: it can increase the money supply. 

How ever, the process of credit creation docs not stop there. The 
cxi-slcncc of the ‘ca-sh ratio’ means that the commercial bank can 
create more deposits than the cc|uiva]ent of the value of open-market 
purchases of securities. With a i : 15 ca.sh/deposil ‘reserve’ latio one 
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(a) The drain 
of cash 


6.2 Credit 
contraction 


might suppose that the addition oi£\ ooo to the ‘cash’ of the com¬ 
mercial bank would enable it to create not ;{^iooo but ;{^i50oo of 
new deposits. This is not so. The effect of open-market operations is 
certainly greater than if there were only a i : i cash ratio, but the 
extent to which the original open-market purchase will be magnified 
in its effect on bank deposits will not depend simply on the size of 
the cash/deposit ratio. We have so far ignored the fact that some 
‘cash’ created by the purchase of securities will get into the hands of 
the public and will not stay in the tills of the bank. There will be a 
‘drain of cash into circulation’. Central bank purchases of securities 
worth ooo on the open market may ultimately increase the com¬ 
mercial banks' deposits with the central bank by only, say, ^^250. 
The remaining will stay in the hands of the public. 


Just how quickly this 'drain of cash’ will occur is a matter for debate. 

Sir Ralph Hawtrey, who stressed the imj>ortancc of the phenomenon, 
suggested that it would occur only slowly. In the short run, open- 
market operations may exert the full effect of a i :i5 cash/deposii ratio 
on bank deposits while, subsequently, more and more cash may 
slowly ‘drain’ into the hands of the public. However, if the bankers 
realise that the drain of cash will occur sooner or later, they may 
create no more new bank deposits than they feel they will be able to 
sustain in the long run. In practice, the drain of cash doa reduce the 
credit-creating effects of open-market operations. In Britain, if there 
were 315:1 deposit/cash ratio, a given open market by the central 
bank would probably increase total bank deposits not by fifteen 1 
limes, but by four or five times the amount of that purchase. 

This is how open-market operations work. By buying government 
securities, the central bank increases the money supply, provided 
that the commercial banks observe the cash ratio and that not alt 
the extra cash is drained’into circulation. Since banks earn interest 
on all advances they make, it pays them to create extra deposits to « 
the full amount that the drain of cash will allow. 


If the central bank sells securities, the effect will be of the same kind 
but in the opposite direction. Assuming that there is still only the 
one commercial bank, if the central bank sells securities worth ooo, 
th«c have to be paid for out of the deposits of the commercial bank. 
Whoever buys the securities will pay ooo to the central bank. This 
wiU reduce the commercial bank’s balance with the central bank by 
41 ooo. Since this balance is part of the bank’s ‘cash’ it will have to 
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reduce its deposits to maintain the cash ratio. Allowing for the drain 
of cash, this time oui of the hands of the public and inio the commercial 
bank, a fall in ‘cash’ of £i ooo in the UK, would reduce the com¬ 
mercial bank’s deposits by about £^ooo at a time when the deposit/ 
cash ratio was 15:1. The actual size of the reduction, as with the 
increase, will depend on the current cash ratio and on the size of the 
drain of cash. 


fj.j Mort than 
one amimt'rcial 
bank 


We have so far assumed a system with only one commercial bank. 
However, wc have seen that though, in practice, there will be more 
than one commercial bank, in principle this makes no difference to 
the argument. The central bank can still alter the aggregate deposits 
of the commercial banks. The extent of the alteration will depend on 
the banks’ current cash/deposit ratio as well as on the relative amounts 
of cash and bank deposits which the public wishes to hold. At any- 
given lime, open-market operations may have a big effect on the 
deposits of one commercial bank, because its clients happen to be 
selling or buying a large proportion of the securities being bought or 
sold by the central bank. However, the total amount of deposits in 
all commercial banks, as distinct from those in individual banks, 
will be unaffected. The central bank can carry out open-market 
operations just as effectively with ten commercial banks as with one. 
There is, however, the fact that if the central bank is contracting 
deposits by selling securities for cash, and if most of this cash con¬ 
sistently comes from one commercial bank, its relative size will be 
contracting. There is no a priori reason why contraction should 
particularly affect one bank in this way, but the possibility should 
be mentioned. 


6 .^ Contraction 
is oJUn easier 
than expansion 


This leads to a major point. An important element in the discussion 
has been the fact that if banks are to be trusted by their clients the 
‘cash ratio’ must be carefully observed. In practice, this means that 
open-market operations can reduce the money supply rather more 
easily than they can increase it. If the central bank sells securities an 
so reduces ‘bankers’ deposits’ with it, the legal or conventional cas 
ratio will force the commercial banks to reduce their clients depc^its m 
order to restore the cash ratio. They will not be allowed, or will not 
dare, to keep too little cash in hand. If the central bank 
ties, the commercial banks can now expand deposits 
maintaining the cash ratio. However, there is no guarantee at c 
banks’ clients will be willing to borrow. As wc shall see later, centra 
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7. The theory 
of money as 
a theory of 
choice 

y.i The 

Iradilional theory 
of money 


y.2 The 
modern theory 


8. The bank’s 

asset 

structure 


banks will normally undertake the purchase of securities only in 
times of recession, in the hope of stimulating business activity by 
making more credit available to business. Yet it may not be easy to 
find enough credit-worthy businesses to borrow these potential 
deposits. The central bank’s control over the money supply is often 
more effective in a downward than in an upward direction. 


We have now outlined the traditional theory of money, which sees 
the supply of money as determined by two ratios. One is the cash/ 
deposit ratio between the amount of cash held by the commercial 
banks and their deposits: this is the reserve ratio. The other is the 
ratio in which the public wishes to hold bank notes and bank deposits. 
It is this ratio which determines the proportion of total 'cash’ which 
is available for the commercial banks to use as the basis for credit 
creation. 

Both these ratios reflect choices. The proportion of reserves held 
in cash rather than in bank deposits is determined by the proportions 
in which the individuals who make up the community choose to 
hold them. Similarly, while reserve ratios may or may not be legally 
required, they will reflect the amount of cash which past experience 
has shown it is prudent for banks to hold. The amount of cash the 
commercial banks hold will also depend on how much more cash 
they feel it is necessary to hold, over and above the legally-required 
amount or the amount shown to be necessary by past history, in the 
light of their hopes and fears for the future. 


This means that our study of the money supply leads us again into 
problems of capital theory. The public’s choice between holding 
assets in the form of cash rather than of bank deposits is clearly of 
this kind. So is the bank’s choice of a reserve ratio. Cash held by a 
bank against the possibility of withdrawal represents an inventory 
just as much as do« the stock of finished goods which a firm holds 
against *e possibility of future increases in demand. As we shall see 
later, this means that the theory of the supply of money is developing 
in the same direction as is the theory of the demand for money. 


r T?." “ ‘‘ businesses, a bank has assets as 

well as liabihUes. Indeed, being a financial business, a bank’s balance 
sheet IS an even more important indicator of its activities and piob- 
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< 9 . / 1 he bartk' \ 

balatut shtel 


8.2 Lujuid 
asseh 


(a) The 
liquidity ratio 


(b) The British 

reserve^asset 

ratio 


Icins than is the case with other businesses. So far \vc have looked 
mainly at the bank's liabilities—its deposits. (A bank will usually 
have some capital of its own as well» but we have ignored this element 
on the liability side of its balance sheet.) However, we have looked 
only at one of its assets—'cash'. 

When we extend our attention to the whole range of assets that 
banks hold, we find that we arc moving once again into capital 
theory, with the bank concerned ensuring that the proportion of each 
individual asset to its total a.ssets is what it thinks desirable. Banks 
can therefore be seen as concerned with building up an optimal 
portfolio, containing the right proportions ofthe various assets. Apart 
from cash, there are three main kinds of asset which banks hold. 


First, there are short-term government and commercial securities— 
especially treasury bills and commercial bills. In England, a con¬ 
siderable proportion of these are likely to be held at one remove, 
via loans to the discount houses in London. The banks lend money to 
the discount houses in short-term loans, and the discount houses use 
these loans very largely to hold treasury and commercial bills. As 
for the banks' own holdings of bills, these will normally have less 
than three months to run, so that while they will usually offer 
relatively low rales of interest, they will be redeemed without capital 
loss within a relatively short period of time. 



Together with cash, short-term assets (including loans to the discount 
market) will make up what arc often called the bank's liquid assets, 
or liquidity. For example, in recent years British commercial banks 
have found it desirable to hold about 30 per cent of their assets in 
this form. Their liquidity ratios have been around 30 per cent. 


In September 1971 the Bank of England introduced a new reserve- 
asset ratio to replace the older liquidity ratio. The new arrangement 
no longer includes cash in the commercial banks' tills as part ofthe 
reserve ratio. Nor does it include all of the money lent to discount 
houses, with which the latter hold bills and other short-term assets. 
The ratio does now include government bonds with only a year to 
run. The rcsePr'c-asset ratio is therefore not the same as the liquidity 
ratio but serves much the same purpose. On the new definition, t c 
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Bonds 


I 


8 .if Advances 


banks have to maintain, day by day, a uniform minimum reserve 
ratio of i2^ per cent of their eligible liabilities.* 


The second main group of assets held by banks arc long-term, fixed- 
interest bonds—often government securities. While these will usually, 
bring a higher rate of return than short-term secu rities , they will also 
be less liquid—less easily converted into cash with^t capital loss. 
Many ofThese long-term securities will have several years to run. 
For example, British commercial banks hold government "bonds, 
about half of which have up to five years to run and the remainder 
between five and ten years. A bank cannot be certain of being able to 
exchange any bonds for cash without capital loss if it needs money. 
These bonds are readily saleable in that they can easily be sold on 
the Stock Exchange, but may not be ‘liquid’ in the sense that they 
can be sold quickly without any capital loss. If interest rates rise, 
waiting until the greater proportion of a bank’s bonds can be re¬ 
deemed without capital loss may take several yean. Certainly, if 
interest rates have risen, selling bonds bought recently at short notice 
on the Stock Exchange will be possible only at a loss. 


The final kind of commercial bank asset is advances to individuals, 
firms and other organisations, private or public. It is likely that the 
rate of interest earned on advances will be as high or higher than the 
rate of interest on long-term bonds. At the same time, these advances 
may be less liquid-less easy to redeem quicUy and without capital 
loss. To take money away from firms to which it has been lent, 
because the bank needs it for other purposes, may be easy; but it may 
be difficult. To insbt on rapid repayment of a loan may even send 
the borrowing firm bankrupt, so that banks are often reluctant to 


•Eligibly liabiliii« arc defined as die sterling deposit liabilities of the banking s«tem 
as a whole, excluding deposits haWng an original maturity of over two yean, plus 
any sterling r^urces obtained by switching foreign currencies into sterling. Inter- 

anilicaia of deposit (both held and issued) will be 
A.?' ealeulation of indtviduai banb* liabiUties on a net basU. irrespective 
01 itm. Adjusimencs will be made in respect of tnmsii uems. 

Eligible nawc will comprise balances with the Bank of England (other 

Govcnimenl and Northern Ireland Cknemment 
ce^cates. money at caU with the London 

l»S1^uZSv *«» final maturity, 

SeSK r^iscount at the Bank of England and commercial 
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ask for their advances back quickly. Whatever the nominal position 
many of a bank’s advances will be among its least-liquid assets. 


In building up its portfolio of assets, then, a bank will be faced with 
the classic problem of portfolio selection. To earn satisfactory profits 
for its shareholders the bank will need to see that a significant pro¬ 
portion of its assets are relatively illiquid but profitable ones. To 
avoid the danger of failing to meet its liabilities through illiquidity, 
the bank will also have to invest an adequate proportion of its assets 
in liquid, but relatively unprofitable, securities. Banks are continually 
concerned with balancing profitability against liquidity. Every 
bank’s shareholders will judge it by iu success in doing so. Like so 
much of economics, the problems of banking reduce in the end to 
problems of portfolio selection—of choice between different assets. 


Of course, bankers have to do all this within the constraints imposed 
by government policy. Indeed, because of the banks’ asset structures, 
government policy can operate in several ways to affect the money * 
supply. Over the years, the traditional method of open-market 
operations outlined earlier in the chapter has been increasingly 
supplemented, or replaced, by other devices. In the UK, for example, 
the ‘primary’ reserve ratio between cash and deposits has been 
supplemented by secondary ones. Thus, for example, during the 
1950S and 1960s, British governments imposed a liquidity ratio at 
vaiying rates around 30 per cent. While Britain has now replaced 
the liquidity ratio by the la^ per cent reserve-asset ratio, the new 
system works in a similar way. Since the liquidity ratio is a simpler 
concept, and is more like the secondary reserve ratios used in other 
countries, we shall discuss the way the liquidity ratio has been used 
in Britain. The same principles apply to secondary reserve ratios in 
other countries and, indeed, to the new reserve-asset ratio. 


Suppose that the banks have previously been required to hold 3 ° 
per cent of their assets in liquid form (including cash) and that the 
government now raises the legally-required liquidity ratio to 32 pet 
cent. TTiis means that the banks have to convert some other assets into 
liquid assets. They can do this cither by selling bonds or by calling 
in advances. The effects of the change in the liquidity ratio may 
therefore be of several kinds. If the banks arc forced to sell govern- 
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^ (c) Changes in 
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ment securities they must cither sell them to the central bank or to 
the nombank public. If they sell to the central bank, this will usually 
mean a switch from holding long-term government securities to 
holding treasury bills. However, if it wishes to reduce the liquidity 
of the banking system, the central bank will not buy the securities 
in question. Ifthe banks then try to sell the securities to the non-bank 
public, the result may be a rise in the rate of interest. Purchasers for 
these securities may well not be found without there being a fall in 
the price of government bonds, especially ilii is known that monetary 
policy is becoming more restrictive. 


If the banks do not wish to sell their securities, or ifthe price falls so 
sharply when they try to do so that they cannot sell except at a capital 
loss and so become ‘locked in’ to their existing holdings, the banks 
may see no alternative to reducing advances. 


This may, for example, mean that the banks reduce the amount of 

money that they lend to private industry and take up treasury bills 

with it instead. If the treasury bills are newly issued, this will mean 

that money previously lent to private industry has gone to the 

government; if the treasury bills were previously held by private 

individuals the latter will now hold bank deposits instead of treasury 

bilU. Changes in the structure of the banks’ assets will then not alter 

the total money supply; but they will alter the type of asset held by 

various individuaU and institutions. This is the way that monetary 

policy most often works at present. The aim is usually not so much to 

increase or reduce the money supply as to alter the asset structure 
ol the community. 


As we have seen, the change may be that the banks lend more to 
Ac government and less to individuals or to business. Or they may 

held by the non-bank public who now 

even if changes in the 
equi^ liquidity ratio of the banks do not alter the money supply. 

7 7 fT ' **““^*i“ assets held by dilTcrem 

indiwduab, banks ^d other organisations. This is likely to affect 
thcir spending and therefore the level of the GNP 

previously held by 

mdustry uow come mto the hands of the iton-bank public, which 

Start, 

Sta^^f'7. rr'e '‘y busincsselwith 

gs of Idle cash by the pubUc. Activity wUl faU. WhUe monetary 
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policy today is aimed more at affecting asset structures in the economy 
than at changing the volume of bank deposits, the monclar\’ authori¬ 
ties can still affect the level of activity by changes in monetary policy. 


In the UK, a further dc\-ice is used. While not altering the required 
liquidity ratio, the government can compel the banks to put a certain 
proportion of their total liabilities, or of some part of their assets, into 
special deposits' with the Bank of England. While ‘special deposits’ 
cam interest comparable to that available on alternative assets like 
treasury bilb, the former do not count as pan of the liquidity ratio. 
By requiring the banks to make special deposits, the British govern¬ 
ment can ensure that adequate, or even comfortable, liquidity ratios 
become inadequate. For e.xamplc, suppose the banks have been 
required to hold 25 per cent of their assets in a liquid form. The 
government now requires the banks to deposit i per cent of their 
assets in special deposits. I he only way the banks can obtain funds 
to do this quickly will be by reducing their liquid assets. This means 
that the liquidity ratio will fall i per cent below the required level. 
The banks will therefore be forced to take the kinds of step we have 
outlined above to restore the liquidity ratio. 

In practice, of course, the effect of changes in the liquidity ratio, 
or in special deposits, is not so much on the existing level of bank 
deposits as on the batiks' opportunities to increase them. In the UK, 
the Bank of England will not refuse to allow the banks to run down 
treasury bills and increase cash. This means that so long as the 
liquidity (or reserve-asset) ratio is adequate, if the banks wish to 
increase their deposits they can do so by reducing their holdings of 
treasury bills and increasing the amount of cash that they possess. 
Given the cash/deposit ratio, this will enable multiple credit creation 
to take place. If the government does not want this to happen, an 
increase in the required liquidity (or reserve-asset) ratio will prevent 
the banks from expanding deposits. Its effect must therefore be seen 
as being aimed as much at preventing an increase in bank deposits as 
at bringing about a reduction. 


Obviously, a great deal depends on who buys the assets that the 
banks have to sell in order to restore their reserve ratios. As we have 
seen, if banks arc forced to sell gilt-edged securities and these art 
bought by the central bank, then, not only will the banks’ liquidity 
position have improved; they will actually have more cash and will 
be in a position to increase the volume of bank deposits. To operate 
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an increase in the liquidity ratio in a restrictive way, the central 
bank must force the banks either to sell their long-term securities to 
non-bank individuals or institutions, or to reduce the volume of 
their advances. 


p.5 .1 reslriclii e Of course, we have so far been dbcussing various ways in which the 

government can restrict the money supply, or otherwise work to 
reduce the level of activity. An increase in the level of activity can be 
brought about by reversing one or more of these policies. An increase 
in the money supply can be brought about by open market operations, 
where the central bank buys government securities. The liquidity 
position of the banks can be eased by a redtution in the required 
liquidity (or reserve-asset) ratio. It can be brought about by repayment 
of special deposits. 





/ 


g.6 Qiiantilalive 
credit control 


Finally, governments in some countries have imposed detailed 
requirements on the rate of growth of particular kinds of asset. For 
example, some governments have announced that in the current year, 
the total of bank advances to businesses and individuab must not 
exceed, say, io6 per cent of the level at the end of the previous year. 
This is a much more precise method of control, and one British banb 
dislike intensely. However, it is a weapon that governments can use 
if they wish. 



lo. A 

summary 



To sum up: the supply of money depends on the ratio of currency to 
bank deposits that the public wishes to hold; and on the ratio between 
their balances of cash and their total deposits that banks are legally- 
required, or find it prudent, to keep. Given these ratios, the banks will 
try to build optimum portfoUos, balancing liquidity against profit- 
ability for each kind of asset. However, they have to do this within 
constraints imposed by the government. Among the methods of 
mntroUing the money supply that governments can use arc: changes 
in (primary) cash/deposit ratios; changes in (secondary) liquidity 

or reserve ratios; and quantitative control over the size of particular 
types of banks' assets. 

Between them, these devices ensure that governments can control 
the supply of money within fairly narrow limits if they arc prepared 
to do so. In this book, we shall therefore assume that the supply of 
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money is determined by the government, working through the 
banking s\-siem. 
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Employment and income 


Having explained what money is, we can now return to the main 
theme of Part Two and explain the contemporary’ theory of macro¬ 
economics. What is it that determines the level of income, employ¬ 
ment and activity in a closed economy, that b, an economy without 
international trade? Many of these ideas found their first expression 
in Englbh in the General Theory of Employment, Interest and Mon^', by 
(later Lord) Keynes, publbhed in 1936. The General Theory 
wa» intended to provide a more systematic and realbtic explanation 
of the causes of unemployment than that given by the ‘classical’ 
economists, whose main ideas on this subject we outlined in Chapter 
17. Keynes maintained that, especially by their acceptance of Say’s 
Law, the ‘classical’ cconombts had assumed away the problems of 
unemployment. 

The Keynesian theory was intended to be ‘general’ in the sense 
that it would apply equally to economies with less than full employ¬ 
ment, in a way that the ‘classical’ theory did not. It b difficult to be 
sure whether Keynes’ indictment of the ‘classical’ cconombts on thb 
score b entirely fair, but they certainly dbcussed the problems of the 
general level of economic activity on so few occasions that it appears 
that they did not think them of particular importance. We shall have 
more to say later about the differences between contemporary macro- 
economic theory and ‘classical’ ideas. First, we must ouUine con¬ 
temporary macro-economic theory as it has developed from its 
Keynesian origins. 


T^e essential idea is that, like all other economic problems, the level 
01 activity in an economy b a matter of demand and supply. For any 
econorny, one can construct an aggregate demand curve showing, 
for each ^ible level of employment in the economy, what the total 

employed in that economy 
will be. This curve wiU show the aggregate sums of money which all 
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firms in the economy, taken together, ually do expect to receire during 
the next period of time, if they sell the output produced by each 
different number of men. It represents expected receipts when ‘ 
different volumes of employment are offered to the labour force. 
Similarly, the aggregate supply schedule shows what all firms in any 
economy must expect to receive from the sale of the output produced 
by those same numbers of men, if it is to be just worth employing them. 
Unless firms as a whole expect to cover their costs when they employ, 
say, .V men. they will reduce the number of jobs they offer. 

What we are saying is that for each possible level of employment 
there will be both an aggregate demand price and an aggregate supply ^ ■ 
price. This can be seen from Fig. 19.1. Up the_)'-axis are shown various 




amounts of receipts (income) earned by all firms in the economy 
taken together from the sale of output. Tliis is, of course, the same 
thing, looked at from the other side, as the total expenditure by the 
community on the total output of goods and services. Along the x-axis ^ 
are measured volumes of employment. The aggregate supply curve 
(/ 15 ) shows, for each possible amount of income received by firms 
from the sale of output, how many men it would be just worth 
employing at that level of income. 

Let us consider the level of employment OA/,. The relevant point 
on the black aggregate supply curve shows that in order to find it 
worth while employing OAf, men, all firms in the economy together 
iLOuld have to receive a total o{ £^Pi aggregate supply 

price at the level of employment OA/,. Similarly, aggregate demand j 
is shown by the brown aggregate demand schedule (AD). At the 
level of employment OA/,, the aggregate demand schedule shows 
that all firms taken together really do expect to receive £OP ,. 


Aggregate demand and aggregate supply 431 
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2.3 Equilibrium 
of the economy 


Let us look again at Fig. ig.i. We shall go further into (he shape of 
the aggregate supply and demand curves later. For the present let 
us assume that, as employment rises from zero to a level >vhere the 
whole labour force is employed, the total cost of output rises in 
proportion with employment. Once the whole labour force is em¬ 
ployed, no more output is available and no increase in aggregate 
demand can increase employment further. The elasticity of supply 
of labour falls to zero once national expenditure (income) is £0P^. 
The black, aggregate supply curve becomes vertical. Similarly, we 
assume that while there would be an aggregate demand ol £OR if 
employment were zero, any rise in employment above zero will be 
accompanied by a proportionate increase in aggregate demand. The 
aggregate demand schedule is the straight brown line. 

The aggregate supply and demand curves for any community 
therefore between them determine the volume of employment that 
all employers in the economy together will offer. Since we are assum¬ 
ing throughout Part Two that there b perfect competition, then, so 
long as profitable opponunities for providing extra employment 
exbt (and they will exist so long as aggregate demand price exceeds 
aggregate supply price) competition between employers will force 
employment up. Thus, in Fig. ig.i, so long as employment is below 
OM, competition between employers will raise it. For, with employ¬ 
ment less than OM, aggregate demand price is always greater than 
aggregate supply price. It pays to offer more jobs. Similarly, if 

^Sg^'Pgate demand curve lies 
to the nght of the aggregate supply curve. All employen together- 
expect to receive less at each level of employment than the minimum 
amount of money they require to make that amount of employment 

worth offenng; they would lose money if they were to employ more 
than OM men. 


The level of employment in the community b therefore set at the 
mtersection of the aggregate demand curve with the aggregate 
supply curve. Only if the amount of proceeds which firms expect to 
reeeioe from providing any given number of jobs b just equal to the 
amount which they must receive if the employment of those men is to 
^ worthwhile can the economy as a whole be in equilibrium. In 

f employment b OA/and total receipts 

of £ 0 P are expected by employers. Thb b the only possible equilib- 
num ^itton with the curves AD and AS in Fig. ig.,. However, 
while there will normally be only one posidon of equilibrium in any 
economy at any moment, thb need not be at the full-employment 
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Fig- 19-2 


2.3 Under¬ 
employment 
equilibrium 


2.4 Types of 
unemployment 


For example, in Fig. 19.2, two different equilibrium situations are 
shown. There is only one (black) aggregate supply curve {AS)y but 
there are two different aggregate demand curves. With the dark* * 
brown aggregate demand curve /IZ),, the economy is in equilibrium 
with the expected receipts of producers at £OP and employment at 
OM. Since there are OM^ men who want work, there is unemploy- 




Volume of employment 




ment of men in this equilibrium position. It is perfectly possible 
for an economy to be in equilibrium and yet have men out of work. ^ 
In this instance^ only if aggregate demand is expected to be fOP^y 
will all the available OA/j men be employed. The lighi^brown 
aggregate demand curve AD^ is one where employen do expect to 
receive just enough money to make it worth iheir while to give a job 
to everyone who wants one. OM^ men are employed and, in the 
aggregate, firms receive £OP^. 


This shows that nothing makes full employment inevitable. There 
will be full employment in an economy only if aggregate demand is 
large enough to make it worthwhile employing everyone who wants 
a Job. The situation where equilibrium is at the full-employment 
level is an 'optimum' one, but full employment does not always occur 
by any means. An economy may just as easily be in equilibrium with 
some (or many) men unemployed. 


An important point must be made here. The type of employment wc 
have just described is involuntary unemployment. There are other 
kinds of unemployment too. There is frictional unemployment, where 
men arc unemployed because they arc changing jobs and arc tern- 
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3. Aggregate 
supply 


3.1 The shape of 
the aggregate 
supply schedule 


porarily out of work. There is structural unemployment, where 
employment in one or more declining industries is falling. And there 
is voluntary unemployment, where some people are unwilling to work 
a( all—at least unless wages rise. These three types of unemployment 
can be adequately dealt with on the basis of ordinary partial- 
equilibrium theory. Indeed, we discussed structural employment in 
Chapter 9. What we are concerned with here is the problem of 
involuntary unemployment—where workers from all (or most) 
industries in the country would be willing to work for the current 
wage, or even for less, but simply cannot find jobs. It is this which 
cannot be explained by partial-equilibrium price theory. 


We have seen that the level of employment depends on the aggregate 
demand and the aggregate supply schedules. The aggregate supply 
schedule in turn depends ultimately on physical production con¬ 
ditions. As we saw in Part One, increased output in any industry is 
usually associated with increased employment. However, that 
increased output and employment must be paid for. So long as 
marginal costs are positive, increased output is worth producing 
only if extra payment is made for it. It follows that if more men arc 
to be employed by any industry, enough extra receipts must be 
expected by that industry to make it worthwhile taking them on. The 
aggregate supply curve will therefore slope upwards to the right. 
More men will be employed if, but only if, employers expect to be 
paid more money for the larger output produced by these men. 


The aggregate supply schedule will slope upwards to the right. But 
what shape will it be? This is a difficult question to answer, but we 
shall ease our problems by making two simplifying assumptions 
which we shall retain until we reach Chapter 24. First, we shall 
assume that the money prices of all goods and factors of production 
arc constant. Second, we shall assume that employment and national 
expenditure (measured at these constant prices) rise and fall in 
proportion with each other. That is to say, if national expenditure 
m money terms doubles, we assume that employment also doubles. 
This will make our task easier, but we must remember that the 
assumption is not altogether realistic. An extra ^1000 spent on the 
producU of the economy will not always have exactly the same effect 
on employment. ;Ciooo spent on a capital-intensive product like 
steel would create less employment than £i 000 spent on services 
where little capital is used. Thus, while national expenditure and 
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V.5 II7j{7i 
aggregah' supph 
\hould he 
ignored 


4. Aggregate 
demand 


employment are likely lo rise and fall together, there is no reason 
why they should rise and fall exactly in proportion. In other words, x. 
the aggregate supply function which relates tlie number of men 
employed lo the level of national expenditure is unlikely lo be linear. 

Il is only for simplicity that we shall make the assumption that 
unemployment and expenditure change in exact proportion to each 
other. 

On these assumptions, the aggregate supply schedule will have 
the shape shown in Fig. 19.2, though its steepness will depend on 
production conditions in the economy in question. 


The aggregate supply schedule, then, depends on technical produc¬ 
tion conditions. It depends on the productivity of the men, machines 
and raw materials available to the community. Now, while we are 
considering the static macroeconomic problems studied in Part 
Two, the aggregate supply schedule is not worth studying in detail 
The problems with which Part Two is particularly concerned arc 
relatively short-run ones, and technical production conditions arc 
likely to change only over longer periods. Keynes, of course, had 
another reason for largely ignoring the aggregate supply schedule. ^ 
He was writing at a time of high unemployment (the early 1930s). 

He saw no point in discovering how to use resources more effectively 
(to produce the same output with fewer men) when there were men 
unemployed already. He largely ignored the problems of aggregate 
supply because he felt that it was aggregate demand which had 
received too little attention in the past. 

\Vc shall ignore supply conditions too, because wc have discussed 
them fully in Part One. Nevertheless, because wc shall ignore 
aggregate supply this docs not mean that it is unimportant. It is only 
in studying the relatively short-run problems of an economy where 
there is a good deal of unemployment that one can ignore aggregate 
supply. There is then no point in supplying goods more efficiently. 
When there is full employment—and even more when there is 
inflation—an improvement in productive efficiency is the only hope 
for raising living standards. Wc therefore return to aggregate supply 
when we study inflation in Chapter 24 and incur analysis of economic 
growth in Part Three. 

The aggregate demand schedule is the relationship we shall 
enphasisc in Part Two. 


Economists divide aggregate demand in a modern economy into 
three main parts. These are private consumption; public expenditure 
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5. Simplified 
national 
income 
accounts 


Fig. 19.3 


j./ The 
personal sector 


on current account (public consumption); and investment (public 
and private). We shall look at these in more detail soon. First, it will 
be useful to see how they link with the other main elements of national 
income and expenditure. We shall do this by considering a simplified, 
interlinked set of national income and expenditure accounts for a 
hypothetical economy, in Year X. This will be a closed economy, 
where there are no exports or imports. The country’s currency 
happens to be the pound, but its national income figures arc not the 
same as those for the UK, though they do bear some resemblance. 
Readers will find it useful to compare the figures for national income 
and expenditure in their own countries with these hypothetical ones. 


The starting point of national income accounting is the fact that any 
‘mixed’ economy, with public and private activities, can be divided 
into the sectors shown in Fig. 19.3. The proportions between the 
various sectors there are not intended to be realistic; the aim of Fig. 
19.3 is only explanatory. 



We Iwk first at the personal sector, made up not only of private 
individuals but also of private businesses—for example, partnerships, 
one-man firms and farmers. The income and expenditure of^e 
I^isonal sector is^own in Table 19. i. On the left-hand side, we Ibt 
the sources of private income. The biggest proportion, as in all 
ecOTomies, is from wages and salaries (jCsoooom) but there is also a 
substanti^ income from rent, dividends and interest (;C4OO0m). Our 
hypothetical economy a one where substantial social security benefits 
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Table 19.1 

Personal income 
and expenditure: 
Tear X 


(a) Personal 
expenditure 


(b) Disposable 
income 


are paid by the govemincnl to those who are retired, ill or un¬ 
employed. These represent income for those who receive them, but 
we shall see that there is a substantial contribution towards these ' 
benehu (covering exactly 75 per cent of them) shown on the right- 
hand side of the account. These contributions come from those who 
have not yet retired and are neither sick nor out-of-work. 


Income 

\Vagcs and salaries 30000 

Rent, dividends and 
interest 4000 

Benefits received from 
the government 4000 


;{^m 38 ooo 


Expenditure 

Consumers’ expenditure 27000 
Taxes on income 5000 

Contributions to 
government benefits 3000 


35000 

Personal savings 3000 


;(^m 38 ooo 


1 


We now turn to persona! expenditure. Most of this is expenditure on 
consumer goods—food, clothing, accommodation, consumer durables 
(radio sets, television sets, automobiles, washing machines, etc.), 
travel, entertainment, holidays etc. There arc problems of classifi¬ 
cation here. While cars bought by the personal sector are shown as 
consumer goods, cars bought by businesses are classified as part 
investment. Similarly, while the benefits from living in houses or 
other accommodation in Year X arc included in consumers' expen¬ 
diture, expenditure on houses themselves is classified as ‘investment’. 
These problems of definition arc important, but provided that the 
agreed definition is strictly applied they do not lead to serious 
problems. 


As wc can see from Table 19.1, total consumer expenditure in our 
hypothetical economy in Year -Vwas ^t27ooom, out of total personal 
incomes o( £'iBooom. However, this is not the relevant measure of 
income where consumer expenditure decisions are being made, The 
relevant measure here is disposable income. 

Before a consumer is able to spend, he will have had deducted, or 
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(c) Savings 


"i 


5-2 The 
corporate sector 


will have to deduct for himself, an amount to cover his income tax 
payments, and his contributions towards government pensions and 
other benefits. In Table 19.1, ;{^5000m is paid in income ux: while 
^3000m goes in contributions to government benefits. This amount 
— personal income minus income tax and contributions towards 
government benefits—is known as disposable income. It is from this 
that consumers decide how much they will sptend on consumer goods 
and how much they will save. They are free to ‘dispose’ of this income 
as they will. They cannot choose whether to pay lax; it is compulsory. 
It is the relationship of consumers' expenditure to dispK>sablc income 
that we shall look at in Chapter 20 when we discuss consumption. 
Here, disposable income is: ;(^38ooom minus ;{^5000m (income lax) 
and ;^3000m (contributions towards government benefits). It is 
^ 300 oom. 


The only item in Table 19.1 that is likely to cause any difficulty b 

'savings’. In macro-economics, the standard definition of savings b 

that it is income minus consumption expenditure. We shall see later 

there are some ambiguities in this. For the moment, we can only 

appeal to the reader to accept thb standard definition. Above all, 

readers should resbt the temptation to identify what is done with 

savings: whether they are put in a bank account or a hire purchase 

company; invested in government securities; or spent on equities, 

houses or works of art. We shall sec later that it is quite unnecessary 

to do thb. Moreover, trying to do so leads to very great problems. 

Theoretical analyses which attempt to identify the sources and uses 

of savings in detail turn out to be extremely complicated. And any 

national income sutbtician will vouch for the fact that calculating 

the preebe figures for savings dbposed of in particular ways is 
impossible. 


Fortunately, macro-economic theory does all we require of it 
mthout any need to identify the sources and uses ofsasings in deuil. 
We simply define savings as income minus consumption. In the 
pe^nal sector of our hypothetical economy, savings is therefore 
defined as the relevant income, here disposable income, which is 
^30ooom, minus consumers’ expenditure ofjCayooom. Saving is 

therefore/J30oom. 


We turn now to the corporate sector. Figure 19.3 shows that this 
divided (though not necessarily equally) into private companic 
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large and small»* and public corporations (nationalised industries or 
other publicly-owned organisations). It will be noted that Fig. 19.3 
shows that the total private sector is made up of the personal sector 
and the pnvaU part of the corporate sector. In Table 19.2 we therefore 
show the corporate income account of our hypothetical economy. 
This difiers from Table 19.1 in that it is an income-appropriation 
account and not an income and expenditure account. 


Table 19*2 

Corporate 




Cm 

income 

appropriation 

Income 


Expenditure 


account: Tear X 

Profits of private 


Dividends and interest 

3000 


companies 

Profits of public 

6000 

Taxation on profits 
Undistributed profits 

1000 


corporations 

2000 

;(^m8ooo 

(corporate savings) 

4000 

;(^m8ooo 


(a) The 
appropriation of 
profits 


Table 19.2 shows how the profits of corporations are allocated between 
payments to shareholders, taxation and earnings retained in the 
business. The reason why it is profits, and not the gross receipts of 
corporations (on the left-hand side), that interests us is this. It is true 
that firms sf)end money on raw materials, components, labour, etc., 
in making goods that earn gross revenue. It is also true that those 
who make raw materials, components and indeed the products from 
which the corporations themselves earn their gross receipts, receive 
income for doing so. However, we have already taken account of 
these incomes in constructing the income and expenditure account 
of the personal sector in Table 19.1. To include them again in cor¬ 
porate income would be to commit the cardinal sin of any national 
income statistician; we should be double-counting. 

The left-hand side of the corporate income account therefore 
shows the profits of the corporate sector: these are £6ooon\ for private 
corporations, £2ooom for public corporations. On the right-hand 
side, wc show how this ;f8ooom has been allocated. We see that 
fiooom b paid out in dividends and interest and £\ 000m in profits 
lax. Wc are not double-counting by including thb fsooom here. 
The £jooom b part of the receipts (lolalling £4000m) from rent, 

' Brituh readers should noic that whai ihc Companies* Act describe as a 'public 
company* is here bein^ described as a private company, along with all other pnvatc 
compania. The point u that these are private bodies, not government corporauons. 
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(b) CorporaU 
savings 


5-2 The Public 
AulhoTiiies 


Table 19.3 

Current account 
of the Public 
AutkoritUs: 
Tear X 


dividends and intcrcsl, shown in Table i 9 -f» ^ income 

of the personal sector. Nor should it be deduced that total rents in 
the economy are 000m. There arc two reasons for this. Only profits, 
and not the total receipts of the corporate sector are entered on the 
income side of the corporate income appropriation account. And 
profits tax will be included in the receipts of central and local 
government. Again, there is no double counting. Profits tax will 
simply be transferred to the income side of the governmental 
account. What may seem to be a rather strange way of dealing with 
the figures relating to the corporate sector fits completely into the logic 
which underlies the construction of the national income accounts. 


AAermakingallowancesforallreceiptsfrom trading,and other business 
activity, corporate profits are 000m, of which 000m is paid 
out in dividends, interest and tax. Once again, we follow our rule 
about saving. Here, it is altered slightly to be: savings equals income 
after tax minus payments of dividends and interest. On our definition, 
the ^4 000 representing retained earnings are defined as savings. 


We now turn to Table 19.3. Here, we again have an income (more 
accurately revenue) and expenditure statement, this time for the 
Public Authorities—Central and Local government. As Fig. 19.3 
shows, the bulk of the public sector is made up of the Public Authori* 
ties—Central and Local government. The toul public sector 
comprises the Public Authorities and Public Corporations. 


£m 



ItU 

Receipts 

Taxes on income and 


Expenditure 

Current expenditure on 


profits 

6000 

goods and services 

9000 

Taxes on expenditure 

5000 

Transfer payments: 


Taxes on property (rates. 


Subsidies 

I 000 

etc.) 

2000 

Benefits and CTanis 


Contribution to 

4 

government benefits 

3000 

0 

from government 

Current surplus 
(government saving) 

4000 

2000 

;Cini6ooo 

jC^tCooo 
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(a) Current 
revenue 


(b) Current 
expenditure 


(c) Transfer 
payments 


Our hypothetical government obtains its tax revenue from three 
sources. First, there are income taxes. These are divided into income 
taxes proper, raising ;(^50oom from the personal sector, as shown in 
Table 19.i, and profits taxes, raising £tooom from the corporate 
sector, as shown in Table 19.2. This gives total receipu from income 
taxes of ;(^6c>oom. Second, a further £5ooom is received from taxes 
on expenditure; sales taxes, value-added taxes, etc. Third, there is 
£2ooom raised from taxes on property. These include rates and other 
property taxes. There b abo what can, in most contexts, be treated 
as another kind of tax—contributions towards government pensions 
and other benefits. There b no Public Authority income from 
property etc. If there were, it would appear on the receipts side. Thb 
gives total government revenue of;{;!6ooom. 


More than half of this is spent on the current account by the govern¬ 
ment in purchasing goods and services. This includes payments for 
the services of members of the armed forces, doctors (our hypothetical 
government runs a national health service), teachers, civil servants 
and so on. It also includes current expenditure on military equip¬ 
ment (which is treated as current rather than capital expenditure), 
and expenditure on goods for hospitals, schools and offices, like 
bandages, books and paper. This is the government equivalent of 
the personal sector’s expenditure on consumption: it is government 
consumption. 


The concept of government consumption should by now be a fairly- 
familiar concept, but the next is not: transfer payments. \Vc must 
explain what transfer payments arc. Much of most people’s incomes 
are made up of income from work (e.g. wages) or income from 
property (e.g. rents or dividends). However, some (or all) of many 
people’s incomes b received in the form of pensions, unemployment 
benefits and so on. These are not incomes from work or property, but 
incomes paid to their recipients by society because of past work 
(pensions) or because of unfortunate circumstances (unemployment 
benefits). They are ‘transfers’ from one section of the community to 
another. They do not create national income, though they do create, 
national expenditure. Indeed, national-debt interest (interest on 
government bonds, treasur)- bills, etc.) comes into the same category. 
It is a 'transfer' from those who do not hold national debt to those 
who do. Finally, subsidies are also transfers. They arc payments from 
the rest of the community to supplement the incomes of fanners and 
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others who would otherwise be paid less than it is thought desirable 
for them to earn. For example, farmers may earn less from producing 
food than is thought necessary, because prices are deliberately kept 
down by subsidies. In our hypothetical economy, total transfer 
payments-subsidies, and grants paid by the government total 

Xsooom. 


(d) Publi" 

Authority 

savings 


Table 19^ 

The combined 
capital account: 
TearJi 


Once again, we apply our general rule that savings arc equal to 
investment minus current expenditure. This gives us savings of 
£2O00m from the Public-Authority sector. It should be noted that 
this will not necessarily be equal to the size of the budget surplus 
announced by the Chancellor of the Exchequer or the Finance 
Minister. The definition of the budget surplus differs from country 
to country. Governments and legislatures do not always distinguish, 
as we are carefiilly doing, between current and capital expenditure. 
So, in arriving at a figure for government savings, we are simply 
applying our general rule: savings equal income minus consumption. 
Here, we are deducting from total government income (jf 16000m) 
an amount of ;(^9000m for government consumption (expenditure 
on current account) and /^5000m for transfer payments (which make 
particular private individuals, consumption possible). 


£m 



Cm 

Receipts 

Savings: 

Personal 

3000 

Expenditure 
Gross fixed capital 
formation 

8000 

Corporate 

4000 

jnerease in volume of 


Government 

2000 

stocks (inventories) 

1 000 


;(^mgooo 


;(^m9000 


5-4 

combined capital 
account 
(a) Fixed 
investment 


Next, we turn to Table i9-4- Up to now, we have been concerned 
with the incomes of the personal, corporate and government sectors 
and with their current expenditure. We now look at expenditure on 
investment. The right-hand side of the table shows the total amount 
devoted to investment in Year X. The first item is ;{^8ooom spent on 
fixed investment. This not only includes investment in plant, 
machinery and vehicles for the manufacturing (including national- 
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ised) industries, for distribution and services. It also includes large 
amounts spent on houses, roads, hospitals, schools and other public 
buildings, as well as amounts spent outside the manufacturing, 
distributive and service sectors on vehicles, ships and aircraft. We 
have already explained that we are combining investment in the 
public and private sectors. In a counir>' like the UK, lai^e amounts 
of investment are made by the Central government in roads, schoob, 
hospitals and other public buildings. There is also a large amount of 
investment in housing by Local government. In most countries, a 
very large amount of investment is required, especially in the early 
stages of development, on ‘infrastructure’: roads, railways, houses 
and other buildings of various kinds. Especially in the early stages 
of development, there are also large expenditures on investment in 
fuel and power, whether nationalised or private. 


(b) Investment The other item on the right-hand side of Table 19.4 is investment in 

in stocks stocks (inventories). All countries have large amounts of money tied 

up in holding stocks of raw materiab, work in progress and finished 
goods—money lied up in working capital. Without thb, no economy 
could operate. These are the buffers against fluctuations in the 
economy. If there are sudden increases in demand for some products, 
or strikes in industries supplying raw materials or components, stocks 
can be drawn on for a time. Supplies of raw materials and com¬ 
ponents do not run out immediately. Time is provided during which 
the economy can take whatever remedial action k necessary. The 
difficulties that can arise in an industry where only small stocks 
are held can be seen from the British motor industry. Strikes in one 
plant very soon lead to men being laid off in other plants depending 
on it for supplies. 

In the UK, total stocks have a value equal to something like half 
the total national income. However, it is not total stocks that concern 
us here. What matters k that each year there will be an addition to 
these stocks. Thk can take place only if goods that might have othcr- 
wke been cortsumed are allowed to go into Inventories. An increase 
in stocks kjust as much an example of a country putting aside current 
output in order to be able to obtain future benefits as k fixed invest¬ 
ment in the construction ofa factory or a machine. In our hypothetical 
economy, total slocks have increased by ooom in Year X\ there 
k investment in additional stocks of thk amount. 


(c) Total 
savings 


In total, then, investment on our hypothetical economy k 
We now turn to the left-hand side of Table 19.4, where we show total 
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J .5 .\ational 
income and 
expenditure 
(a) Gross 
na'iflfted product 


savings. It must be obvious that at each stage in the construction of 
the simplified national income accounts we have been using the 
word savings to describe claims on resources which have not been 
exercised in the current period. In the personal sector, for example, 
the fact that total income was £38ooom meant that goods and serv ices 
to that value were available for consumption. The government took 
part of these through taxation and through contributions to govern¬ 
ment benefits, but this still left consumers with disposable incomes of 
;C3000om. Consumers could have spent that total amount, since 
goods to that value have been produced in earning those incomes. 
What happened was that consumers did not exercise their potential 
claims in full. Instead, they left unspent C'^OQom of the money 
which could have been spent on consumer goods; they saved it. At 
this stage, therefore, we add together all these amounts of unexercised 
expenditure (of savings), by the personal sector, by firms and by 
government. These are the amounts which the various sectors have 
not spent on current expenditure: they show the value of resources 
left available for investment. 


In other words, we have uken another step in what we are saying 

about savings. We are now saying not only that savings are equal to 

income minus consumption: we arc also saying that savings are equal 

to invMtment. Again, things are not quite as simple as they might 

seem, but at this stage this is all we need to say. Just as any income 

which is not spent on current account can be defined as having been 

saved SO, on our definition, savings and investment will always be 
equal. ’ 


Table 19.4 shows how many investment goods the economy has 

It, , "excising their 

abihty to spend there tneomes on eurrent eonsuntption, in order to 

leave rewureo available for the community to invest. Of course the 
whh r ^ “ "“I really as closely matched 


by adding together the incomes^of ah 

the left-hand side is made unTr c ,, Thus 
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include any government income. Whether government income is from 
taxation or from contributions to government benefits, these are 
pasinenUout of incomes that have already been included in those 
of the personal and corporate sectors. The only exception would be if, 
as some governments do, the government earned an income from its 
own trading. This would then be income of the government, to be 
included on the left-hand side of the national income account in 
just the same way as anyone else’s income would be. Since there is no 
government profit here, we have only the four items on the left-hand 
side of the national income account, totalling ;C390<5om. This is 
gross national income or gross national product. Since all the incomes of 
the community are earned from producing the total national product 
— the total output of goods and services—then, by definition, gross 
national income must be equal to gross national product. 


Table 19.5 

Pi'alional income 
and expenditure: 
Year X 




Iruome 


Wages and salaries 

30000 

Rent, 

1000 

Profits; 


Private companies 

6000 

Public corporations 

2000 


Expenditure 

Consumers’expenditure 27000 
Government expenditure 

on current account 9000 

Gross fixed capital 

formation 8000 

Increase in the volume 
of stocks (inventories) 1000 


Total national 
expenditure at 

market prices 45 ®®° 

Less taxes on expenditure 7 ®®® 
Plus subsidies > ®®® 


Gross national 
product 


- Gross national 

product at 

;^m39000 factor cost £ni 39 ®®® 



National income statisticians collect information about the income 
side of the account from such sources as the tax authorities- They 
also, partly as a check on the accuracy of these figures, collect 
information from the expenditure side. This comes from producers 
and traders about their sales. If all the information is accurate, then 
the two sides will be equal. However, before this can happen we ha-..^ 

to make an adjustment. ' 
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(b) Gross 

national 

expenditure 


(c) Market 
price andfactor 
cost 


On the right-hand side ofTablc 19.5. we list the figures for all sectors 
of expenditure, obtained by collecting informauon from firms, shops 
and other organisations which sell to the public. (We are assuming 
here that the figures are accurate.) What we do is to uke the relevant 
items from Tables 19.1, 19.3 and ‘ 9 - 4 . where information about | 
expenditure would be collected in this way. We then discover that | 
total national expenditure is made up of three main elements. j 
(i) consumcn’ expenditure; (ii) government consumption (govern¬ 
ment expenditure on current account); and (iii) investment (private 
and public) in fixed capital formation and increasing the volume of 
stocks (inventories). The total of these is f^^ooom, made up in the 
way shown in Table 19.5. 


This £45000m is known as gross national expenditure at market 
prices. It is this item on which we shall concentrate in the rest of 
Part Two. Readers will see that the figure of j£;45000m for gross 
national expenditure at market prices is different from the ;^390O0m 
for gross national income. The difference is that the figure for gross 
national expenditure u at market prices ; the figure for gross national income 
is at what is known as factor cost. We need to explain the difference. 

We can best approach this by two examples. Suppose that a firm 
sells a motor car for £1200 but that ^200 of this represents an 
expenditure tax levied on motor can (perhaps a value-added tax). 
The market price of the car is £1200. While this represents what 
the purchaser pays, it does not show the value of the factors of produc¬ 
tion going into making the car. These are worth only ft 000. The 
rest of the payment for the car is a payment of tax and does not 
represent a payment to the factors of production which made the 
car. The market price of the car is therefore £i 200: the factor cost of 
the car is £1000. 

Now this is not to say that the market price actually paid for a 
product (like this car), or indeed for total national expenditure on all 
products at market prices, is not an important figure. As explained, 
we shall use it in the rest of this part of the book. However, for many 
purposes, economists find it convenient to know the other amount: 
gross national expenditure at factor cost. It follows from what has 
been said that we shall have to deduct from the figure for gross 
national expenditure at market prices an amount equal to total 
expenditure taxes (including property taxes) to reduce the figure to 
gross national expenditure of factor cost. 

However, this is not all. Some goods arc subsidised and not taxed. 
Suppose that a loaf of bread costs i5p in a shop; its market price is 
i5p. The cost incurred by producers in malting it will be 2op, if there 



44€ Employment and income 


is a subsidy of 5p being paid lo keep down bread prices. Here, we 
have the opposite case from the automobile. The market price is 
now less than the factor cost and we need to adjust upwards the figure 
for gross national expenditure at market prices in the national income 
accounts. 

This explains the last two items on the right-hand side of Table 
» 9 - 5 - have to adjust the figures for gross national expenditure at 
market prices. We have to deduct expenditure taxes in order to show 
the value of the factors of production going into the taxed producu, 
We must add back subsidies for the same reason. This means deduct- 
‘*^8 £70oom for expenditure taxes (including property taxes) but 
adding back ;Ciooom for subsidies (see Table 19.3). We end with 
the same amount as on the left-hand side: ;C39®ooni. We now have 
gross national expenditure (or gross national product) at factor cost, but 
it is now arrived at from the expenditure side. 

This analysis makes clear that gross national income, gross national 
product and gross national expenditure represent the same sum of 
money. However, the way these are arrived at is different in each 
case. National income is the total of all personal and other incomes; 
national product is the value of the total output of goods and services; 
national expenditure is the total expenditure of the community. 


6. How GNP 

IS 

determined 


As has been explained, we shall concentrate here on total expenditure. 
This gives us the basic macro-cconomic equation: 

r=c+c+/ 


where, Y is gross national income, or GNP; C is total personal con¬ 
sumption; G is total government expenditure on current account; 
and I is total gross investment, both private and public. 

In the remainder of Chapter 19, we shall begin to explore the 
relationships between these four variables. Later, we shall look at 
consumption, investment and government expenditure on current 
account in more detail. 


6 .1 Consumption 
(a) The 
consumption 
function 


We begin by looking at consumption. In Chapter 20, we shall study 
the relationship between income and consumption in detail; we 
shall call this relationship the consumption function or, in Keynesian 
terminology, the propensity to consume. For the moment, let us suppose 
that the consumption function is of the form: 


C=b+aY 
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Fig. 19.4 


Thb means that consumption is a function of GNP where ft is a 
constant ( 0 £) whatever the level of GNP. As income rises, consump¬ 
tion increases by a constant proportion of income; precisely, by aT. 
This is shown in Fig. 19.4- 



(b) Equilibrium 




i. 

t 



An important element of the construction of this diagram b the blacx 
45® line. Only when the function representing the variable we arc 
considering (here consumption) cuts the 45® line b the economy in 
equilibrium at any level of income. The reasons are similar to those 
we looked at in explaining why aggregate demand equals aggregate 
supply earlier in thb chapter. In Fig. 19.4, if income b greater than 
OT'n will fall to that level. Ifit bless than OY, it vrill rise towards it. 
Thb is because the consumption function cuts the 45® line at B. Only 
here will expenditure on consumption {OCf continue to generate a 
level of income (OY) which will continue to give consumption 
expenditure of OC. The economy is an equilibrium because OC~ 
OY. If GNP b initially bigger than OT, say at O^y consumption out 
of this income of OZ will be only OD, given by the point where the 
brown consumption function cuts the line .^F. Income cannot be 
sustained at OZ- It will fall to OD. But out of an income of OD, less 
than OZ>will be consumed. I twill fall again. Iftherebno expenditure 
except consumption expenditure (as thb diagram implies) GNP will 
gradually fall to OY (= 0 C). 

An expansion process will operate if GNP b less than OY. For 
example, at an income of OX, consumption will be OA. Income will 
rise to OA. But consumption will now be above OA. Income will rise 
again. A process of expansion will rabe income until it reaches OY. 


(c) A multiplier 
process 


Observant readers will have noticed that OC b bigger than ft, which 
b here equal to OE. With thb consumption function, we do not 
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6.2 Govemmenl 
expenditure 


simply have an income of OE. Yet it is only because there is this fixed 
element (b) in the equation, that OC is able to be bigger than OD. 
Let us look at this more closely, using algebra. VVe shall start from 
the basic equation: r=C-f C 4 -/. For the moment, we are assuming 
that there is no government expenditure or investment. Our basic 
equation reduces itself to: 

F=C.(i) 

Now. our consumption function is 6 + aF. We therefore replace C in 
equation (i) with b+aT. Thb gives us equation {2); 

r=b + ar .(2) 

Wc can now manipulate equation (2). Moving aT to the left-hand 
side, we obtain: 

r-ar=b 
r(i-a) = b 


Not only is income greater than b. There is a precise relationship 
between the level of income and b. Income will be ■:—^—rX b. More- 

(i-fl) 

over, a positive income can exist at all only because there is this fixed 
amount of b to be multiplied. If the consumption function had been 
C=ar, income would have been zero. Wc can therefore see that a 
multiplier ‘process’ is at work, where GNP is greater than the fixed 

elements like b. The size of this ‘multiplier' is equal to ■:—^—r. 

^ (t-a) 

It b worth noting, at this point, that if income is to be sustained at 
0 ^, in Fig. 19.4, then some other kind of expenditure of an amount 
IVV will have to be made. This is the basic problem Keynes lighted 
on in the 19303. The higher income is the bigger will be the gap 
between income and consumption; the bigger income is the more 
investment or government expenditure will be needed to sustain it. 
If there is difficulty in sustaining a high enough level of either or 
both, then income will fall, and employment with it. 


therefore 

therefore 


Before looking at the multiplier in detail, let us see what happens if 
there is some government expenditure on current account and some 
investment, as well as consumption. The simplest way to do this is 
to add constant amounts of investment and government expenditure 
to the amount of consumption we had in Fig. i9-4- In Fig- i 9 - 5 > 
therefore draw the line T=C+G parallel to C=b+aT. Wc have 
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Fig. i 9‘5 


increased expenditure at all levels of consumption by the constant 
amount of C. We can see at once that income rises by more than 0 . 
It rises from OC {^OT,) to OD ( = 0r,); and CD is bigger than 6. 



Income 


6.3 InvesImenI 



r 


similarly, we now add a consunt amount of investment (/) at all 
levels of expenditure, by drawing the line T=C-^G+I also parallel 
to C=b+aT. We have an equilibrium income of 0 £ ( = OT,). Again, 
the increase in income (DE) b bigger than the amount of investment 
{/). Again the multiplier is at work, and again we can sec its size by a 
little algebra. 

Now, we really do have the basic equation: 

r=c+G+i 


where C=b+aT, and G and I are constants. Again, we can rewrite 
the equation as: 

r=b+er+G+l .(3) 


This equation can now be manipulated to give us: 

r~ar=b+G+i 

r(i-a)=A+C+/ 
b . G . I 


therefore 

therefore 


r= 


+ 


+ 


(i-a) (i-a) (i-a) 


Again, the multiplier b at work. Again, it multiplies all the fixed 

elements (here b, G and I) by the same amount —^—-. Indeed, thb 

(»—<>) 

b a general principle. In any economy, the level of gross national 
product will be a multiple of the total of the constant elements in 
expenditure like b, G and I. The size of the multiplier will depend on 
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7. The 
multiplier 


TIu 

rflationship 

between 

consumption and 
investment 


the size of a. Economists have often denoted the multiplier —^— bv 

(1—a) ’ 

the letter k. Let us now look more closely at what a is and how the 
multiplier works. 


Instead of continuing to explain the multiplier in terms of a whole 
economy, it may throw a different light on this concept if we look 
at it in the context in which it was originally developed. This was an 
economy with high unemployment. Instead of looking at the told 
level of income, we look at changes in investment, and so in income. 
Let us consider a situation where, because there is high unemploy¬ 
ment, the government decides to spend o*' building roads. 

National income immediately increases by £\m, but we have seen 
this will not be all. Investment and consumption stand in a com¬ 
plementary relationship to each other, so long as there is less than 
full employment. If there is unemployment and investment rises, 
consumption will rise with it. It is only when there is full employment 
that consumption and investment become competitive. An increase 
in one must then reduce the other. 


Here, because there is unemployment, consumption and investment 
are complementary. When ;(^im more is spent on investment, 
workers in the investment industries spend their extra money on 
consumer goods. This raises the incomes of the consumption-goods 
workers, who in turn spend their money on further consumer goods. 
The initial extra expenditure of X^im results in a rise of several 
million pounds in the income of the community. This is the multiplier 
effect. The initial expenditure leads to bigger incomes for, in this 
case, road builders. Tliis leads in turn to higher incomes for those on 
whose products road builden spend their extra incomes. GNP rises 
by more than £im. Similarly, the total increase in employment 
resulting from the extra government expenditure will be greater than 
the number of men working on the original road-building scheme, 
The precise relationship between such an original increase in income 
(or employment) and the ultimate, total increase b given by the 
'multiplier'. The multiplier is now an accepted part of macro- 
economic theory. It was developed in the early 1930s by Mr. R. F. 
(now Lord) Kahn.* The essence of the multiplier is that it compares 
the relative sizes of an initial increase in investment and the total 
(direct and indirect) ultimate increase in income. 

' ‘The Relation of Home Investment to Unemployment', E^nanie Jeitnw/, June 193' > 
P ' 73 - 
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There are, however, two points which it will be useful to make 
here. First, we shall calculate the size of the multiplier, assuming that 
there is a net increase in investment over and above tbc preceding 
level. However, we shall assume that there are no further indirect 
effects on investment, or, alternatively, that any such indirect effects 
have been counted back into the original increase in investment. We 
can then confine our attention to the relationship between investment 

and consumption. . . * j> 

Second, we continue to assume that wc arc dealing with a ‘closed 

economy without international trade. If this were an ‘open’ economy, 
and if those employed within that economy could spend their money 
on imports, some of the increased consumption would provide income 
in other countries, and some of the multiplier effecU would be lost. 
Any expenditure on imports constitutes a ‘leakage’ which reduces the 
size of the multiplier. Taxadon constitutes a similar ‘leakage’. It will, 
however, be offset to the extent that any extra money raised by 
taxation leads to an increase in government expenditure. It is not 
inevitable that there must be detrimenul effects on employment. 


y.s The 
investment and 
employment 
multrpliers 


The effect of an increase in investment, working through the multi¬ 
plier, is to increase both income and employment. There is both an 
investment (or income) multiplier showing the effect of an increase 
in investment on income, and an employment multiplier showing 
the effect on employment. The latter shows the total (direct and 
indirect) increase in employment divided by the direct initial increase 
in employment. Lord Kahn’s original multiplier was an ‘employment’ 
multiplier and there is no reason why, in practice, the two multipliers 
should be the same. As we saw in Chapter 19, an increase in income 
may yield different increases in employment in different parts of 
the economy or at different times. However, for simplicity, we assume 
that the effects of any absolute increase in income on employment 
are always idendcal whatever the original level of income is. This 
means that while we concentrate our attendon on changes in income, 
all that we have to say will apply equally to changes in employment. 


7-3 T’Ae 

mathematics of 
the multiplier 


We now turn to the mathemadcs of the muldplicr. Wc have seen 

that the muldplier equals -—?—-, but what is a? The answer is that a 

(*—<») 

b the marginal propensity to coiuwne. Malhcmarically, if ST represents 
a small increment in income, and dC the resultant increase in income, 


.u 

U.e„jy 


is the marginal 


propensity to consume. It b the propordon 
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of a small increment in income that will be consumed. So if a com¬ 
munity’s income rises by £i m and it spends^^750000 on consumption, 

the marginal propensity to consume is —j. This is what 

£,1 000000 

we have been aenoting as a. Since the consumption function we have 
been using so far is linear, and of the specific form C=b + aJ', it 
follovys at once that a is the proportion of any extra income that is 
consumed. If one extra pound is received, the fraction a of that 
pound will be consumed, a is the marginal propensity to consume. 

The multiplier, then, depends on the marginal propensity to 
consume; it is the reciprocal of one minus the marginal propensity 
to consume. However, there is an even simpler way of putting this. 
We have seen already that savings are equal to income minus con¬ 
sumption. It follows that if there is an increment in income iT and 
a proportion of this (d) is consumed, then the proportion saved is 


iS 

(i —<j). This proportion called the marginal propensity to save. 

01 


We can sec immediately that where k is the multiplier and s is the 

marginal propensity to save, then With these formulae we can 

compute the numerical size of the multiplier, once we know the size 
of the marginal propensity to save or to consume. Suppose that, in a 
given economy, the marginal propensity to consume is \ and the 
marginal propensity to save thus Out of any increment of income 
of ;(Jioo the community will consume £^o and save ^20. Now since 
the multiplier: 


marginal propensity to save 
and the marginal propensity to save is ^ : 



therefore ^ = 5- 


This means that, for an investment outlay of, say, i 000 the resulting 
total increase in income will be ^ given increase in investment 


' Wc know already ihal T= C+ /. It follows that S T- «C+ «/ {i.t. an increase in income 
is made up of an increase in consumption plus an increase in investment). Nowr wc 

know lhal ihr muliiplier, k • and lha( ihc marginal propensity to m-e (r) (•* 

0/ 

minui the marginal propensity to conJumc) cquab rince 

the marginal propcnsii> to save (i) * i - So “ = which » ihe definition 

of the multiplier. Thus and r* 
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7-4 Thf 

marginal 
propensity to 
consume 


7.5 Some 
complications 


(and in employment) will cause a five-fold increase in total income 
(and in tot^ employment). 

If we want to work directly in terms of the mai^nal propensity to 

consume, we know that If <*=!• (i 

We can always calculate k, provided we know either the marginal 
propensity to consume or the marginal propensity to save. 


In these calculations, we have ignored one very important point. In 
order to simplify the arithmetic we have assumed that the marginal 
propensity to consume remains constant over the relevant range of 
income. In practice, of course, this need not be the case, though we 
shall sec in Chapter 20 that the assumption that the marginal 
propensity to consume is constant seems to be a realistic one. The 
marginal propensity to consume may fall once the initial investment 
raises income, and may continue to fall as income rises further. This 
in no way invalidates the result which we have obtained, though it 
docs mean that the calculations involved become more complicated. 
The multiplier will change with each change in the marginal propen¬ 
sity to consume, as the process works itself out. In practice, one would 
ne^ a measure of the ‘average’ marginal propensity to consume over 
the range of income in question. We shall ignore this here. 


It is also important to remember that the multiplier relates to net 
increases in investment (or indeed government expenditure). V\'e have 
not considered what will be the effect of an increase in public and 
private investment together. We have ignored the possibility that 
instituting any particular government investment project might lead 
to a rise or a fall in other investment activity. Total investment 
(private and public) might rise by more or less than the amount spent 
on public worits. Some economists even argued in the igsos that it 
might decline, since the introduction of government-financed 
investment might discourage private investment. The net effect of 
any public works scheme therefore depends on whether private 
investment is discouraged or encouraged by the advent of a public 
works scheme and, if so, by how much. However, it must be em¬ 
phasised that even if private investment falb off more than public 
investment has increased, thb has nothing to do with the size of the 
multiplier itself. It merely means that the thing to be multiplied (the 
.net increase in investment) b negative. In practice, all the evidence 
suggests that increased public investment, by raising employment. 
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y.f) Twu'-lag' 


7.7 Imports 


will lead to greater business confidence and hence to greater private 
investment. But again this has nothing to do with the multiplier. 
11 means that the multiplicand (investment) has grown larger through 
the repercussions of the increased public investment on private 
investment. 


The multiplier was an important part of the macro-economic system 
which Keynes set out in the General Theory and has remained an 
important part of modem macro-economics. However, Keynes 
ignored time-lags. These will be of two kinds. First, it will obviously 
take time before the full effects of an increase in, say, investment 
work through into GNP, by the operation of the multiplier. We shall 
look at this question again in Chapter 25. Meanwhile, wc may note 
that for many purposes it is sufficient to use comparative statistics. 
Much economic theory is of this kind. What we do is to compare the 
stable situation, before the increase in investment took place, with 
the situation when the full effects of the multiplier process have 
worked out. This is precisely what wc have been doing. When we say 

that the multiplier=T—^—, we mean that the effect of an increase 

(1—0) 

in investment on income will be multiplied by —^—- when sufficient 

(t-a) 

time has elapsed for the process to work through completely. 

Second, and more serious, of course, is the fact that there will not 
necessarily be a single discrete increase in investment. Before the 
multiplier has worked itself through, fresh investment projects may 
well have been undertaken and themselves be causing multiplier 
cfTecls. The formulae given above show the level of income reached 
when the whole multiplier process has had time to work itself out. 
Where there arc lags, the final equilibrium position will take longer 
to reach. The multiplier will still determine the size of the increase 
in income but the process will be more complicated than it would be 
if there were no lags. 


Let us look, briefly, at the effect of imports and taxation on the 
situation. Let us suppose for the moment, that the economy is open 
and that out of each extra pound ofincomc not only is the fraction (j) 
saved. The proportion (m) is also spent on imports: m is the marginal 
propensity to import. Suppose that i = i and m = i- The marginal 
propensity to consume (a) is (i—x)—However, the proportion of 
an extra spent within the country is not but (a—w)—i. 
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J.8 Taxation 


7-9 The 

balanced-budgel 

multiplier 


The multiplier is now smaller than in an open economy. It is; 

k= - ^ -r. 

j —(a—m) 

In our example, where a=i and m=i: 

, I 

therefore 

therefore h=2. 

Instead of being 4 {as it would be in a closed economy) the multiplier 
is only 3 - 


Taxation represents a similar leakage. Suppose that we have an 
economy where the budget is always balanced. So, if government 
expenditure=(?, taxation is also G. We can now presume that 
consumption is out of income (i.e. income minus taxation), 

as we saw in Table ig.i. For simplicity, we assume that the con¬ 

sumption function is C=aT. Consumption is now not a T; it is fl( T—G). 
It is not the fraction a of income (}^ but the fraction a of disposable 
income, which b (T—(?). With taxation ofG, government expenditure 
of G, and a balanced budget, income b; 

r =a(r-G) + G 

r =ar-aG+G 

r(i-a)=C-aG 
r( I-a) =(?(!-«) 

r 

(i-a) 

therefore T =G. 

GNP will equal government expenditure. Similarly, an increase in 
government expenditure of 8(? will rabe income by 8G. There is now 

a multiplier of i, not of ——. 

I—a 


A balanced-budget increase in government expenditure does have an 
expansionary effect, but only one equal to G. The reason is that 
although each extra ,{^1 of government expenditure is matched by an 
extra I of taxation, the fiaction a of that extra taxation comes from 
saving and not from consumption. The consumer docs not reduce 
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7.10 The size of 
the multiplier 


his consumption by G, when government expenditure is introduced, 
but only by aG. There is an expansionary effect which is known as 
the halahced-budget multiplier. On our assumption, the balanced-budget 
multiplier is always i, GNP rises by exactly the same amount as 
government expenditure. Part of the money which would otherwise 
have been saved is being taken in taxation and spent by the govern¬ 
ment. This is why, although the budget is balanced, there is an 
expansionary effect. The lesson, of course, is that where budgetary 
policy is being discussed, things are not always as simple as they look. 
I n particular, the effect of any increase or reduction in taxation will 
depend on how far that taxation is paid out of income that would 
otherwise have been saved. 


In conclusion, it may be worth saying something about the size of 
the multiplier. Obviously where the marginal propensity to consume 
is high, the multiplier will be large, and vice versa. If the marginal 
propensity to consume is the multiplier will be lo. Ifit is the 
multiplier will be rt. This dependence of the multiplier on the 
marginal propensity to consume is what one would expect. Where 
the marginal propensity to consume is low, any increase in wages 
paid, let us say, to road builders will be mostly saved. There will be 
little additional employment for those making clothes, electricity, 
washing machines, etc., as a result of this increase spending by road 
builders. 

One limiting case will occur where the marginal propensity to 
consume is zero. Here none of the income created liv employing more 
road builders will be spent at all. The total increase in income will be 
equal to the increase in the income of road buihlcrs. The marginal 
propensity to consume is o and k—i. The multiplier will therefore 
usually be greater than i, because it is unlikely that the marginal 
propensity to consume will be zero. 

The other limiting case is where the marginal propensity to con¬ 
sume is equal to i. Here, all of any increased incomes earned by road 
makers employed on public works will be spent. This will add to the 
incomes of shopkeepen who will in turn spend all their increased 
incomes, and so on. The multiplier will therefore be infinitely large, 
k=co. The process will continue for an indefinite length of lime if 
no further change in data takes place. In such'circumstances, the 
government would need to employ only one road builder to raise 
income indefinitely, causing first full employment and then a limit¬ 
less spiral of inflation. This case is just as unlikely as the one when 
* = 1. 11 is certain that the real-world multiplier will be greater than 
one but less than infinity. 
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7.// The 
• muUiplitt in 
practice 




Keynes’s view of the size of the multiplier was that in actual fact, 
the marginal propensity to consume seems to lie somewhere between 
these two extremes' (i.c. o and i), ‘though much nearer to unity than 
to zero: with the result that we have, in a sense, the worst of both 
worlds, fluctuations in employment being considerable, and at the 
same time, the increment of investment required to produce full 
employment being too great to be easily handled'.* Recent evidence 
suggests that, for the UK, the multiplier is around 2. It is as low as 
this, not least because of progressive taxation. Progressive taxation 
means that when the multiplier raises income, an increa.«ing pro¬ 
portion of this income is taken in taxation. The higher income is, the 
smaller the net effect of an increase in investment on income, unless 
the government spends the extra income it raises from taxation. If 
the government docs not spend the extra revenue, wc do not have 
the balanced-budget multiplier at work. Indeed, economists talk of 
progressive taxation as a ‘built-in stabiliser'. If income increases, 
higher marginal rates of taxation tend to keep consumption down; 
if income falls, lower marginal rates of taxation lend to keep con¬ 
sumption and income up. If the aim is stability, this is attractive. If 
the aim is to increase gross national product in times of unemploy¬ 
ment, some of the attractiveness of progressive taxation disappears. 
After all, a multiplier as small as 2 will mean that a substantial part 
of the task of increasing income is likely to fall on increases in 
investment or government expenditure. 
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Consumption 



I. The 

consumption 

function 


\V c have seen that, leaving aside government expenditure on current 
account, the GNP is the sum of the amounts spent on private con¬ 
sumption and on investment (private and public). For the moment, 
we shall ignore investment and concentrate on consumption. Total 
private consumption expenditure in any country will depend on the 
consumption decisions of individual members of the community. 
The sum total of the amounts which separate individuals spend on 
consumption is the amount spent by the community as a whole. This 
sounds obvious, but it is important to begin from individual decisions. 

We start this chapter by considering the factors which determine 
the consumption of an individual and proceed to discover what 
determines the consumption of the whole community. Statistical 
investigation shows a fairly stable functional dependence of con¬ 
sumption on disposable income for the whole community, just as the 
amount of a good that is demanded shows a functional dependence 
on price. There also appears to be a fairly stable relationship for the 
individual. So where, for an individual consumer, C=consumption 
and r=:disposable income, the consumption function is: C=f(r). 
Here, f shows the functional relationship between disposable income 
and consumption. As we have seen, Keynes called f the propensity to 
consume, but the term consumption function is more often used now. If 
we can discover the nature of the consumption function for an 
individual, we shall know how much he will spend on consumption 
out of any given income.* 


i.i The 
function: 

C - aY 


Our task is to discover what generalisations can be made about the 
consumption function. While the evidence suggests a fairly stable 
functional relationship between consumption and income both for 

'We have seen that, strictly, we are concerned with duptuabU iiuame. For simplicity, 
we shall henceforth write income and leave readen to remember that throughout 
ihu chapter we are really concerned with disposable income. 
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V 

(a) The 
marginal 
propensity to 
consume 


fb) The average 
propensity to 
consume 


(c) A diagram 


the individual and the community, the actual relationship appears to 
differ according to the length of the period of time studied. We begin 
by looking at some possible functional relationships between con¬ 
sumption and income, and proceed to explain which of these relation¬ 
ships econometric studies have identified in practice. The simplest 
possible relationship would be of the form: 

C=ar .(1) 


Here, C will always represent a constant percentage (a) of income, 
T. If a were this consumer would always consume ;C ®'75 of any 
extra ;(^i of income. Every lime he received an extra hundred pounds, 
he would spend seventy-five ofit on consumption. This is the marginal 
propensity to consume, and here it is a constant. It will be a. The 
marginal propensity to save (s) will be (i—a). 


We may sometimes wish to look, instead, at the consumer’s average 
propensity to consume. This is the proportion of his total income which 
he consumes at any level of income. If a consumer has an income of 
£7000 and spends ;C*5®o o*' consumption, his average propensity 
to t^nsumc is He is spending i of his total income on consumption. 
It follows from what we have said already that the average propensity 
to save is i. 

We can now say a little more about our simple consumption 
(unction. In equation (i) C^aY. With xhis particular consumption 
function the marginal propensity to consume always equals the 
average propensity to consume. If the consumer always spends the 
same fraction (a) of any extra income on consumption goods, he 
obviously spends the identical fraction (a) of his total income on 
consumer goods. However, it b imporunt to realbe that the marginal 
propensity to consume equak the average propensity to consume 
only in simple cases like thb where the consumption function is 
linear and passes through the origin. 


We show the simple consumption function in equation (i) dia- 
grammatically in Fig. 20.1, where we have income on the x-axb and 
wnsumpdon on the^axb. The consumption function shown here b 
C aY, with a equal to f It will be seen that we are assuming, as we 
shall do Aroughout Ab chapter. Aat Ac consumption function has 
no kinks m iL It is not merely stable, but smooA as well. 
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Fig. 20.1 


1.2 The 
function : 

C-M a)' 


(a) A diagram 


All this can bo summarised algebraically. Where dr represents a 
vcr> small increase in income, and dC represenu the resultant 
increase in consumption, dC divided by </?'is positive but less than 
That is; 

dC 



Income 


Wc arc here making the one assumption that must be correct in the 
long run, namely, that everyone consumes something, and that no 
one consumes more than his total income. This may happen for a 
lime, though it is not normal. As Mr. Micawber and others have 
pointed out, the long-run result is usually disastrous. Our rule seems 
valid: everyone consumes something and hardly anyone consumes 
more than he cams for very long. 


A little reflection on these issues will lead one to doubt whether any 
consumption function <an be of the form C^aY. If income is zero, 
consumption is zero too, so that the consumer will starve to death. 
In the long run, at any rate without social security systems or rich 
benefactors, this is what would have to happen. In the short run, the 
consumer will do all he can to slay alive; to keep his consumption 
above zero. He will do this, if necessary', by drawing on his savings or 
by borrowing. Indeed, in most countries social security benefits paid 
by the state will ensure that his income docs not fall to zero. 


Reflection may well lead to the conclusion that the consumption 
function ought to be of the form met with in Fig. 19.4: 

. ( 2 ) 


C—4 + tf ? 
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Fig. 20.2 


(b) The 
marginal and 
average 
propensities to 
consume 


In Fig. 20.3, the line BL denotes such a consumption function. If 
income, measured on the x-axis, falls to zero, consumption docs not 
fall to zero, but to OB. In equation (2), b b represented by the amount 
0 ^;«rb represented by the straight brown line BL. I is slope is equal 
to j in equation (2). Again, a represents the mar gina l prope.nsity to 
consume; once more it is constant. 



However, we now have to distinguish between the marginal and 
average propensities to consume. Since equation (i) for the con¬ 
sumption function was C=ar, the average propensity to consume 
was always equal to the marginal propensity. In equation (2) we 
have to aUow for the constant clement b. While the marginal propen¬ 
sity to consume (a) b again constant at all levels of income the 
average propensity to consume faUs steadily as income rises. 

,1. 1!°'^ income, consumption b greater than income, so 

that the average propensity to consume b greater than 1. In Fig. 20 2 
with an mcomc of OD, consumption b OE. The average propensity 
to consumejAc proportion which total consumption bears to to J 

mcome) b Thb b obviously greater than i, since OE b longer 
OGOP' ^ses more slowly to 

propensity » consume is 1; the whole of income b consumed. Once 

betow'i t* propensity to consume falls 

below ■ It conttnues to dimmish as income rises. For example when 
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2. Factors 

underlying 

the 

propensity 
to consume 


Our aim in this chapter is to discover a general relationship between 
income and consumption —the consumption function. It will there¬ 
fore be helpful if we can rule out any other factors (apart from income 
iisclO which affect the propensity to consume. We can then concen¬ 
trate our attention on changes in income. We must therefore discover 
what are the other factors which may affect consumption and how 
likely it is that they will change. This will enable us to discover 
whether the consumption function is likely to be the rather stable 
relationship which the statistical evidence suggests. 

When Keynes 6nt wrote of the propensity to consume, he suggested 
that a number of ohjtclivt and a number of subjective facton lay behind 
it. Let us consider the important ones. 


« 


2. / Objective 
jdclors 
(a) Prices 


4 


The objective facton arc these. Fint, there are prices. We saw in 
Part One that prices are very important in determining the amount of 
any individual commodity that will be consumed. If we assume that 
his income and the characteristics and prices of all other goods arc 
given, a consumer’s purchases of any individual good can be ^umed 
to depend solely upon its price. A substantial change in its price 
lead to a substantial change in purchases, unless elasticity of demand 
is low. When wc consider all goods together, any individual price is 
less important. Admittedly, a substantial rise or fall in the general 
price level cannot be ignored, since it will change real incomes 
considerably; it will alter the real value of money substantially. But 
even if there is a quite large change in one individual price, the effect 
on the general price level will be quite small. At present, wc shall 
assume that all prices arc constant. Any proportional «-|iange in¬ 
money inc ome will then be equal to the resulting proportional 
change in real income. This is important, because the consumption 
function is ultimately a relationship between real income and real 
consumption. Our assumption allows us to look at this relationship 
without being distracted by differences between changes in real and 
in money income or consumption. We can add the complications of 
a changing price level later. 


(b) Fiscal 
policy 



A second objective factor is fiscal policy. Changes in fiscal policy, 
especially in taxation, are likely to be much more important or 
consumption expenditure than changes in prices. We must allow or 
fiscal policy later, but we ignore it here. 


t 
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(c) Depreciation 
allowances 


(d) The rate of 
interest 




The third possible change in objective conditions is a change in the 
amount of their earnings which businessmen set aside to cover 
depreciation on their factories, machines, vehicles, etc. If these 
amounts were increased, and were invested, this would raise invest¬ 
ment. If they were saved, it would probably prduce the size of some 
other variables in the economy, perhaps spending out of dividends. 
However, we can safely assume that the amount of earnings retained 
in order to cover depreciation will not change very significantly in 
the short run, except where the price level is changing rapidly. Since 
we are assuming a constant price level, we can also assume that 
depreciation allowances are constant. 

So far, we have seen that the two objective factors which are most 
likely to lead to changes in the consumption function arc the level of 
prices and fiscal policy. We have explicitly ruled out the possibility 
of such changes at this stage. 


The fourth of the objective factors we must consider b the rate of 
interest. . In practice, changes in the rate of interest are unlikely to 
have a very important eficct on the level of consumption. However, 
we cannot leave the matter there. In the analysis in Chapter 14, we 
gave an outline of the partial-equilibrium theory of interest. We 
showed that if consumen were to be persuaded to consume less the 
rate of interest woul d have to rise, assuming that the income of the 
community was constant. Pre-Keynesian economists put some 
emphasb on their belief that if the rate of interest rose, people would 
save more and consume less; if it fell, they would consume more and 
save less. Thb sounds reasonable enough. How can we now maintain 
that the direct effect of the rate of interest on consumption b 
negligible? 

So far as the individual consumer is concerned, it certainly does 
seem to be dangerous lo assume that a fall in the rate of interest will 
increase consumption, and vice versa. This could be the normal 
response, but it is by no means certain. Suppose, for example, that a 
man with an income before tax of p.a. is saving for his old 

age and invests his savings in gilt-edged government securities, He 
hoj^, at the end of his life, to have ;C2000 (before tax) coming from 
his investments. If the rate of interest b 5 per cent, he will know that 
he must buy worth of securitijjJDver his lifeUme he will then 

save £40000, which will give him the necessary retirement income 
of £2000 a year. If the rate of interest now rbes to 10 per cent, what 
will happen? Our investor can, of course, continue w ith his plan s to 
save £40000. On thb, he will now receive £4000 a year and will 
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enjoy a merry old age. However, if he is quite content with £2000 a 
year, he need save only £20000 instead of £40000. Similarly, a man 
wishing to leave a given income from government securities to his 
children will need to save less if the rate of interest rises. Even if the 
rate of interest does have a marked effect on the savings of some 
people, the effect will not alw'ays be in the same direction. If the 
interest rate rises, some people may save more but others will save 
less. For the community as a whole, there is bound to be a certain 
amount of cancelling out and there may not be much net effect 
either wav. 

U’e shall therefore assume that people make their decisions about 
how much to save and how much to spend almost independently of the 
rate of interest. \Vc shall suppose that the amount of money which 
people pul aside to prepare for whatever the future may hold in store 
does not depend significantly on the rate of interest. Certainly, rainy 
days in the metaphorical sense are not closely related to the rate of 
interest. We shall argue, as Keynes did, that the rate of interest can 
and should be ignored as a factor directly affecting the propensity 
to consume. 

Wc have now given the reasons for our provbional assumption that 
with the exception of changes in money income, no change in 
objeclice economic conditions will significantly affect the individual’s 
propensity to consume. We have admitted that the propensity to 
consume may not remain stable over long periods, because external 
changes may well have some effect on the individual’s long-run 
consumption. Since we arc concerned only with outlining a relatively 
simple theory' of employment, and since wc arc concerned with the 
short run rather than the long run, wc can exclude the possibility that 
big changes in objective economic conditions will affect the con¬ 
sumption function. 


2.2 Suhjfflive Wc must now proceed to consider the possibility that changes in 
factors subjectivt factors will affect the consumption function. Fortunately, wc 

can be quite confident that any such changes which do take place 
will occur only in the long run. Short run changes arc likely to be 
quite unimportant. In considering the subjective factors which affect 
the propensity to consume, Keynes was much more realistic than 
earlier economists. The 'classical' economists tended to over-simplify 
the psychological background to any decision to save. They repre¬ 
sented it merely as a choice between present and future consumption. 
They stressed the virtue of thrift and made all decisions of this kind 
into choices between ‘jam tomorrow and jam today’. 


/ 01 For the 
vndindMLl 


< b i Far liu Jim 


3. The 
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Kotjcs broueiit a u-dcome breath of rcalisnL He refaxded dcciQDGS 
to consume or sa\T as &r more than cboiccs betueen the present and 
the funur. He maintamed that the mdhidtial n-bo decides 10 save is 
often roothaird b\* such feeJings as pride and a\’arice, caution or 
^recd. He ma> uish to have enough wealth to be able to bokl his 
bead high, to bequeath a fertime to his heirs, to provide a r zsrrv t^foT 
meeting such imfe r e see n ritThnilrin as HIdcss or uBemplo>TnenL or 
merely to satisfy' his miyriy instincts- Nor did RoT)es thmk that all 
these subjecthT mothes were ones nhich increased savings- Each 
subjecthe moQ\'e i^hich mcreased sa\iiigs haH a cDxinterpan >«iiich 
reduced them. He pointed out that the desire for ostentation mav 
lead to high erpendicure. An extravagant or a careless man mav 
v^aste his money. A gcoerrxxs man ma> give ii av**a\. A TTisn who cares 
little for his heirs mav bequeath them nothing. 


S imil ar moth^cs viill lead businesses to put as^e much or Utile. 

Firms with careful or caubous managements put askie more of 

their funds than other managements do. Finns set aside funds 

iyr emcjgeijocs. or to cam* out mvTstment and expanaon m the 

fiinjre. This reduce the conimunit\*'s coosumjKion. Some hnm. 

being more cautious or more far-^ted than othen. win sa\T mcHT. 

Others v*ill savT less. Swne firms may pay the hugest dividends tho 

can. Socue wiU oot be mterested in expanaoQ and therefore uiD not 

fwt funds aside to finance investment. The strength or i^eahness of 

aU these motrvTS wiB affea the propensitv of the communitv to savr 
(and ooDsuiDe\ 

Fortimateh-. agnifioni sbon^nm changes in the snbjccmr fecion 
i^encmg the propenan- to coesame are imlikeh. Kotjcs said that 
th« subjecthr coosumptiao habits depeod lai^cK- oo ‘those p5>'cho- 

iogical diaracteristks ofhoman namiT and thcii 

msotuQcws which, though not tmaltoabie. are unKkeh to undoro 

a change over a short period of time except m abDc^ 

cm^ances-.* Wc *aU therefore assume in wixat 
thaum the short nm at mt rate, the peopensin to cnosume 
win be nnaffected by changes in snbiectixT heton. 


fim needs to be Hnphosised .boot notioo.] iocooot a.lis6aL 

^ jost 1X0. t«eot. phe»»oax« d^s ^o * 

LbA. these .eae tx. tabooaJ ioaxne 6gme, X, xB befcce ttxts. .b.-v 
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in ihc UK official national income statistics were publbhcd only 
after 1939. It follows that when Keynes was writing about the 
propensity to consume in the 1930s, he could not rely on much 
statistical information in deciding what its character might be. 


f Keynes's 
vieit 


Fig. 20.3 


Keynes thought that the propensity to consume was like that shown 
in Fig. 20.3. He thought that if income rose by a given absolute 
amount, say £100, consumption would rise by a smaller absolute 

dC 

amount. Mathematically, • Keynes also believed that the 



is like the brown curve. A tangent closer to the origin, like UV, is 
steeper than one farther away, like WX. And, at any level of income, 
a tangent like VV or IVX, represents the marginal propensity to 
consume. 


(a) A 
diminishing 
marginal 
propensity to 
consume 


Let us put this in words. While Keynes assumed that no one would 
Consume the whole of any increase in income, he did assume that the 
richer a person was the less he would consume out of any absolute 
increase in income. For example, a man with an income of £i 500 
might be spending £\^oo on consumer goods. If his income now 
rose to £\ 550, he might consume only, say, of the increase. Out 

of a further increase of in his income, he might consume only 
and so on. The assumption of a diminishing marginal propensity 
to consume was an imporUnt part of Keynesian theory. It assumed, 
among other things, that as income increased a progressively bigger 
proportion of national income would be saved. In order to maintain 
full employment, therefore, an increasing proportion of expenditure 
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• Fig. 30.4 


♦ 


would have to be devoted to investment. This might well lead to 
difficulties, if such investment was hard to provide. The difficulties 
which we saw in Fig. 19.4, with a linear consumption function, would 
be even bigger. The intention of investment is to produce benefits of 
one kind or another for the consumer; an economy where increasing 
investment was accompanied by proportionately smaller increases 
in consumption, would probably be one where business became 
progressively less profitable and investment correspondingly more 
difficult to generate as GNP rose. 

Let us look more carefully at the kind of consumption function 
Keynes was concerned with in Fig. 20.4. As with our linear consump¬ 



tion function in Fig. 20.2, there is some consumption expenditure 
even when income is zero. The excess of consumer expenditure over 
income then declines steadily until, when income b OA, income and 
consumption are equal. This is shown by the fact that the 45” line 
passes through A. The average propensity to consume at any point 
on the consumption function C=f(r) is shown by the slope of a 
straight line from the origin to a point like A or B. It will be seen that 
at higher levels of income the slope of a line like OB is flatter than 
that of the line accompanying a lower level of income, like OA. The 
average propensity to consume is lower when income is OjV than 
when it is OM. The marginal propensity to consume is given by the 
slope of the tangents to the points A and B. As we have seen, it is 
lower when income is higher. It also foUows, and this will be true of 
any consumption function that is not linear through the origin, that 
at all levels of income the average propensity to consume is higher 
than the marginal propensity to consume. This is clear in Fig. 20.3 
because, at any point like A or B, the tangent showing the marginal 
propensity to consume is flatter than the line from the origin (like 
OA or OB) showing the average propensity to consume. So, for 
sample, the tangent TV at A, b flatter than the line OA. Because of 
ts assumption of a diminbhing marginal propensity to consume. 
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hudgfl data 


(a) Relative 
versus absolute 
income 


Rcyncs was bound to assume that this was the case. Finally, like us, 
Kesnes believed that the consumption function was a smooth, 
continuous function of income. 


KcNTies's assumptions were not based on any rigorous theory. They 
seemed to depend on an intuitive feeling, no doubt influenced by 
what Ke>Ties knew of studies of family budgets. However, for the 
individual consumer, or family, they do seem to be supported by 
empirical studies. The marginal propensity to consume does seem 
to diminish as families become richer. The doubts are over whether 
one can aggregate the data about individuals. Keymes assumed that 
one could simply aggregate what happened to individuals in order 
to obtain the consumption function for the whole community. 
However, empirical studies of the aggregate consumption function 
suggest that the a.s.sumption that the consumption function is linear 
as we have assumed earlier in this chapter, is more accurate. Keymes’s 
assumption that the consumption function for the whole community 
is a curve like that shown in Fig. 20.4 seems to be wrong. 

Two possible reasons for this are as follows. First, it may be that 
we arc confusing differences in income with changes in income. Almost 
all studies of consumer expenditure patterns show that families with 
higher incomes save a higher proportion of those incomes than 
families with lower incomes. These studies do not look at the same 
family at different points of time; they look at different families at 
the same point of time. They arc therefore valid for differences between 
the incomes, and therefore consumption expenditures, of a number 
of families all observed at the same point of time. What such studies 
cannot show us, because wc cannot trace what happened to individual 
families over time, is what w ould happen if the income every family 
were to increase by the same proportion at a given point of time. 


Statistical evidence suggests that, certainly after a longish period of 
time, the whole cluster of families would save roughly the same 
proportion of income as before. In other words, if the incomes of a 
whole spectrum of families increased in the same proportion, the 
savings of the poorer families would rise a little. Their savings would 
not rise to reach the same proportion of income as had previously 
been saved by richer families in the spectrum, when they were at 
those income levels. The average propensity to consume of the whole 
group of families would not change much. 

Perhaps an example will help to show what this means. Let us 
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3-3 The 

demonstration 

effect 




3.4 The ratchet 
effect 


suppose that there arc two families, one with an income of j[, \ 500 
and the other with an income of,(^2 000 per annum. Suppose that the 
family with the income of £\500 is saving /^loo per annum, while 
the family with the income of £2000 is saving £200. Now suppose 
that the income of the poorer family rises to £2000. Its savings are 
unlikely to rise to £200. If the aggregate savings of all families arc 
initially A of their aggregate incomes, they are likely to remain at 
^ of these aggregate incomes once everyone has adapted to the rise 
in incomes. 


These facts suggest the hypothesis, pul forw'ard by Professor Duesen- 
berry, that consumer expenditure depends on relative rather than 
absolute intomes. The reason why the consumption function may be 
linear rather than curved, as income rises, may be that it is the income 
of a family relative to that of other families which determines how much 
it saves. Families may base their spending not only on their own 
tastes but on the tastes, and so the expenditures, of their neighbours. 
This idea, put forward by Ducsenberry soon after World War II, 
has been christened the ‘demonstration effect’, or the ‘Duesenberry 
effect’. We might call it the ‘keeping up with the Joneses effect’. 
People want to appear to others to be able to spend as much money as 
the Joneses. The demonstration effect certainly provides a possible 
explanation of the observ’ation that consumption functions are linear 
rather than curved. 

If it is true, this hypothesis explains why the consumption function 
is linear for increases in income. 


A reason why the consumption function may be linear, and not 
curved, if income faUs has also been provided by Duesenberr^’. He 
suggests that when income faUs consumers try hard to maintain their 
consumption expenditure at the highest level previously reached. 
They may again do this because they do not want their neighbours 
to see that they can no longer afford that previous level of consump¬ 
tion expenditure. They may do it simply because they have grown 
accustomed to the previous level of consumption. Whatever the 
reason, if this is what happens it means that a fall in income leads to a 
smaller reduction in consumer expenditure than one would'expect 
from family expenditure studies. The reduction in consumer expen¬ 
diture will also be smaller than one would expect if one had traced 
the way m which consumpUon, as a proportion of income, had gone 
up earli« as income increased. There b what is often called a ‘ratchet 
effect. The consumption function is not revenible. 
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Ducscnbcrn therefore suggests reasons why the consumption 
function for the whole community may be flatter than family budget 
surveys would suggest. If income increases, savings may not go up 
very- much because of the ‘demonstration effect’. It is relative rather 
than absolute incomes which determine the size of consumption 
expenditure. If income falls, consumption expenditure may not fall 
much, because of the “ratchet effect’. People try hard to cling to their 
previous levels of consumption expenditure, and reduce savings to 
some extent in order to do so. Although not accepted by all economists, 
particularly Professor Milton Friedman, Duesenbeiry’s hypothesis 
docs provide a coherent explanation of what econometricians appear 
to have discovered, namely, that the aggregate consumption function 
is linear rather than non-linear. 


4. The short- 
run and the 
long-run 
consumption 
function 


However, there is another puzzle to be unravelled as a result of 
econometric studies. Some economists have looked at the behaviour 
of the consumption function over long periods of time—decades or 
longer. The most important studies, perhaps, are those of Nobel 
prize-winner Simon Kuznets, in the USA. His studies suggest that, 
in the long run, the marginal propensity to consume in the USA is 
reasonably constant and not far from t; usually between 0-85 and 
0-95. The long-run consumption function appears to be of our simple 
form: 


c=or 


with a around 0-9. 

For shorter periods of time, it seems that our second equation: 

C=b+ar 

is the right one, with a substantially less than 1 -o. How can we resolve 
this apparent contradiction? Why docs the consumption function 
appear to be a straight line, but steeper over long periods than over 
short ones and with a vertical intercept only in the short run? 


/ Smithies' One possible answer has been suggested by anotlier American ccono- 

ideas mist. Arthur Smithies. In 1945 he suggested that, as shown in Fig. 

20.5, the short-run consumption function may move gradually up 
the long-run one. While in a short period of time an increase in 
income would increase savings substantially, say along CFx \ over 
longer periods the kind of proportion (around 0-9) discovered by 
Kuznets would apply. The long-run consumption function {LCF) 
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Fig. 20.5 


5 * The 
permanent 
income 
hypothesis 


5./ Permanent 
income 


is the dark-brown straight line in Fig. 20.5. The explanation Smithies 
suggested was that factors like the movement of the US population 
from urban to rural areas or the introduction of new products might, 
over time, lead to changes in consumption patterns. 

We may suggest a rather naive, but more general variant on this, 
which seems to be fairly near the truth. Perhaps it does take time to 



Income 

% 

get used to a higher level of income. AAer a period of two or three 
years, when consumption has been fairly stable, either the fact that 
consumers become used to higher incomes, or that fact plus the fact 
that new products have been introduced, moves the flatter short-run 
consumption function up the steeper long-run one, as in Fig. 20.5. 
After a time, it moves up to CF,; later, it becomes CF^. Certainly a 
study of statistics for the USA suggests that the .short-run con¬ 
sumption function shifts upwards fairly sharply, at discontinuous 
intervals of perhaps three or four years. Something similar may 
happen in the UK. 

However, these arc not coherent theories. A number of economists 
have provided such theories and we must look at some of them. 


Firet, there is the permanent income hypothesis put forward by Milton 

Friedman.! Friedman argues that both income and consumption are 

better treated as divided into two parts: a permanent and a transitory 
part. 


There IS permanent income, which one expects to go on receiving 
over time; there is transitory income, which b made up of positive 
or negative amounts added to (subtracted from) this level. Friedman 

‘Miilon Friedman. A Thmy »/the Princeion. 1957. 
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argues that the permanent component of income is very much a 
reficction of the capital value, or wealth of the consumer. In other 
words, there is here part of the development, which we shall meet 
again on several occasions, which is increasingly moving economics 
towards emphasising the importance of capital theory. Here. 
Friedman argues that the income of the consumer depends on his 
non-human capital assets; and on his earning-ability, which is of 
course a reflection of his 'capital value’. The consumer is seen as 
human wealth’, rather than as an income earner. The income of the 
consumer also depends on the type of job he does; on his occupation, 
his industry' and the part of the country where he works. Friedman 
holds that it is these factors which determine the income which the 
consumer ‘expects’ to cam. This is his permanent income. 


Transitory The transitory component in income is seen as reflecting ‘all other 
income factors’ which are likely to be treated by the consumer as representing 

‘accidental or chance' occurrences. He will see them in this light even 
though, to an outside observer, they may be the predictable result of, 
for example, fluctuations in economic activity. Examples of transitory' 
components of income which Friedman gives are: illness or a bad 
estimate about when to buy or sell some commodity or capital asset. 
His view is that, over the population, these transitory elements in 
income lend to cancel out over time. 

Perhaps two examples will make it a little clearer what Friedman 
means. One criticism of the normal measure of income—the amount 
of money earned in a particular period of lime—is that one's income 
is not always best seen as one’s cash receipts in a given period, For 
example, suppose that wc concern ourselves with people who arc 
paid once a week. This would mean that the average consumer in 
that group would have no income at all on six days a week and a very 
large income on the seventh. An attempt to devise a consumption 
function based on this data would reveal the fact that on six days he 
is spending without receiving; on the seventh day, he is receiving a 
large amount of income and spending very little of it. In one sense, 
therefore, Friedman is concerned simply with obtaining a proper 
derinition of income and indeed of consumption. 

Another example would be that of an author receiving a royalty 
from a book. He would face a situation very’ similar to that of the 
wage earner, but with a longer lime span. If the author receives his 
royally annually, and has no other income, then on one day of the 
year he will have a very large income from the book; on the othc^ 
364 days, he will have no income whatsoever. This example can be 
taken further. Unless the author believes that the book will go on 
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Permanent 

consumption 


5.4 Transitory 
consumption 


selling roughly the same number of copies from year to year, he may 
well find it unwise to treat the whole of the royalty from the book as 
permanent income. If he does, he may be building up his standard of 
living to a level that he cannot sustain if the income from the book 
falls after a time, unless he can replace that ‘transitory’ income by 
royalties from another book, or some other activity. It may well be, 
therefore, that the author will treat part of the royalty as a ‘transitory’ 
income and use it to buy rather special capital assets—as, for example, 
a record player or an oil painting would be —rather than using it to 
increase the level of what Friedman would call his 'permanent' 
consumption. 

Although those transitory elements in income which arc specific 
to particular consumers, like illness, may cancel out, Friedman argues 
that there arc other factors which will not cancel out. Two of his 
examples of factors that do not cancel out are unusually good or bad 
weather, or a sudden shifi in the demand for a product. A group of 
farmers in the relevant geographical area, or producing the relevant 
product, may then find that there is a substantia) transitory element 
in their incomes. If the factors causing it are favourable, it will be 
positive; if they are unfavourable, it will be negative. 


This leads us to the nodon of permanent consumption. Friedman 
believes that just as there is a nodon of permanent income, so there is 
a nodon of permanent consumpdon. His definition of permanent and 
transitory consumpdon are similar to those for income. Permanent 
consumption would be that part of consumer expenditure which a 

study of the data showed to be regarded as permanent by the 
consumer. 


Transitory consumption is the remainder of consumption. Friedman 
argues that some of the factors producing transitory consumption 
arc specific to pardcular consumers: sickness, a favourable oppor¬ 
tunity to purchase, and so on. As with transitory- income, he thinks 
that these elements will tend to cancel out over the community. On 
the other hand, he thinks that there arc other transitory elements in 
consumpdon, like those resulting from unusually cold weather or a 
^ harvest, which wUl not cancel out. A spell of cold weather might 
have the effect of keeping consumers at home and away from shops 
so that It routed consumpdon; or it might lead them to indulge in 
oncc-for*all purchases of warm clothing. 
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permanent 
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(a) The rate of 
interest 


Friedman s analysis leads one lo sec that there is a Turther difficulty 
in defining consumption, which we have not emphasised until now, 
but which we shall consider again in Chapter 21. This difficulty 
stems from the distinction between non-durable and durable con¬ 
sumer goods. Expenditure on the latter is really concerned with 
purchasing a capital asset..With a non-durable good, one is buying 
something that the act of consumption itself will destroy. So, buying 
a cabbage is one thing; buying a washing machine is another. The 
purchase of the washing machine is best seen as the consumer 
imesling in a capital asset. A distinction is therefore necessary. There 
is ‘ordinary’ consumer expenditure on goods which are used up 
quickly in consumption: these are flow items. A ‘flow’ of them is 
continually being consumed. On the other hand, there arc stock 
items. These include not only savings held over time in the form of a 
stock of cash or other financial assets; they also include the accumu¬ 
lation of consumer durables. 


We shall look in a moment at another theory which takes this 
distinction into account more explicitly. For the moment, we set out 
Friedman’s permanent income hypothesis. Friedman puts this into 
three equations. Ifwe denote income by T, we can denote permanent 
income as Fp and transitory income as Similarly, if we denote 
consumption by C, we can denote permanent consumption by Cp 
and transitory consumption by C,. Friedman’s first two equations 
arc simply definitions. They arc: 


r=rp+r, 

and C^Cp+Cj 

All these (wo equation do is to tell us what wc know already; that 
both income and consumption have permanent and transitory 
elements. The remaining equation sums up the permanent income 
hypothesis. It is: 

c^^k(i,w,u)r^ 

This equation gives the relationship between permanent income and 
permanent consumption. It states that the ratio between the two 
docs not depend on the size of permanent income, although it docs 
depend on other variables. 


In particular, Friedman believes that the relationship is affected by 
the rate of interest (i); the relationship between the consumer’s in- 
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(b) Human and 

non-human 

wealth 


(c) An optimal 
stock (tf assets 


(d) Income and 
wealth 


come from his property and that from his own abilities and efforts 
(te); and the consumer’s preference for immediate consumption as 
opposed to additions to his wealth («). As we have seen, economists do 
not now believe that the rate of interest has much effect on consump¬ 
tion. Ho\ve%xr, Professor Friedman does not agree. It remains for 
econometric work to resolve the position. So far as this book is con¬ 
cerned, we shall continue to assume that consumption depends much 
more on income than it docs on the rate of interest. 


The second clement, the relative amounts of income earned from 
capital assets and from the consumer’s inherent abilities and efforts, 
is symbolised by the term w in the equation; this gives the ratio of 
non-human wealth to income. As this book proceeds, we are seeing 
that this b an clement which b going to play a role of growing impor¬ 
tance in economic theory. Statistical work suggests that the size of 
consumption expenditure does depend on the value of the consumer's 
assets. While we shall ignore it in this book, the consumption function 
ihould therefore include a term which allows consumption to depend 
on wealth. 


The simplest way of seeing the relationship b perhaps as follows. 
Suppose that a consumer has £20000 in various forms of easily- 
realbable assets, yielding £1200 p.a. He is then likely to save a rather 
lower proportion of his income than someone who has no assets at 
all, but has the same desire to hold assets. The second consumer is 
likely to save in order to try to accumulate capiul assets, while the 
first has already accumulated what he wants. This also explains the 
importance of the final term (u) in Friedman’s equation, which 
depends on the desire of the consumer to add to his wealth rather 
than to satisfy hb wants by immediate consumption. 


Finally, it b worth emphasising that Friedman is essentially con¬ 
cerned with dbcovering a way of defining income in terms of wealth. 
As we have seen, permanent income is to be seen as income earned by 
the human and non-human capital of the consumer. In defining 
permanent income, one b in effect defining wealth rather than 
income. The most important aspect of the permanent income 
ypothcsb is therefore that it moves economic theory towards 
treating both income and consumption as closely linked to the con- 



476 Consumption 


6 . The life¬ 
cycle 

hypothesis 


G. t So net 
iavings 


sumer's wealth. It seems safe to predict that economic theory will 
increasingly concern itself with capital and wealth (human and non¬ 
human) rather than purely with income, as time goes on. 


Another important approach to consumer expenditure is that of 
hfodigliani, Brumberg and Ando. • These authors take the view that 
consumption is most satisfactorily related not to the'current income 
of a consumer but to his income over his whole life. The permanent 
income hypothesis emphasises the consumer’s cash receipts over 
recent years, because the incomes consumers expect in the future will 
be significantly determined by what they have earned in the recent 
past. It abo implies that present consumption will depend on expec¬ 
tations of future earnings (and wealth). The Modigliani-Brumberg- 
Ando model looks at the pattern of income over the consumer’s 
whole life in a much more explicit way. 

In his early years, the assumption is that the consumer will be 
spending money without earning income; he will be kept by his 
parents or some other relation. He then begins to work and cams 
income. Although there will be certain stages during middle-life 
when the consumer is spending a good deal, for example, on hb 
children’s education, middle-life is a time when on balance the 
consumer will be earning more than he spends. His aim will be to 
accumulate enough assets to allow him to continue at what he sees as 
a satisfactory standard of living after he stops working, after allowing 
for state pensions, etc. In the final stage of his life-cycle, after the 
individual has finished working, he will spend a good deal and earn 
little or nothing. In other words, over the whole life-cycle, .the 
consumer is trying to organise his uneven flows of cash receipts so 
that they make possible a much more regular pattern of expenditure. 
To the extent that he docs this consciously, he will be arranging his 
receipts and expenditures into a pattern which best supports the 
flow of consumption expenditure he wbhes to enjoy. 


The simplest model of an economy will then be where the average 
individual aims to save nothing at all (net) over his lifetime. His 
savings will be made during those periods when he is earning more 
money relatively to his desired consumption expenditures, and will 


‘F. Modigliani and R Bnimbcrx. 'Uiility Analy-jw and the Consumption funciion: 
An interpretation of cro*?-iection‘, pp. 383-436 in K. K. Kurihara (ed.), Post- 
Ktyiuiim Economui, New Brunswick, 1954: and A. Ando and F. Modigliani, TTte 
'‘Life-Cycle" hypolhesU of laving: aggregate implications and tests’, Amman 
Ecenemu Rmew, 1963, pp. 35-84. 
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rising income 
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be intended to support him towards the end of his life. Ideally, this 
‘average’ consumer’s last pound would be spent at the moment when 
he died. What this would mean for a community is not certain. If 
everyone were able to predict exactly when he and his dependents 
would die, an economy of people like this would make no net savings 
at all over a lifetime. Whether the economy as a whole was making 
savings would then depend on changes in the size and age-structure 
of the population and on incomes. 


However, since death cannot be predicted accurately, it is likely that 
most people would die holding more non-human wealth than they 
intended. Some net saving would occur. A less-simple model would be 
where most people wbhed to leave money to their heirs. There would 
then be net savings, whose amount would depend on how much 
people wanted to leave to their hein, on the age-structure and 
growth of population and on income. 


The Life-cycle theory leads to some interesting conditions. For 
example, it links net saving in any economy closely to the growth rate 
of the population and to the rate of increase of incomes. Even where 
each individual plans to use up his total savings by the end of his 
life, if population is rising so that more and more individuals arc 
doing this, at any moment of lime there will be net saving. Moreover, 
net savings will increase as lime passes; more income will be saved in 
each year than in the previous one. Similarly, if people today have 
higher incomes than those of their parents, then savings out of those 
incomes will also be higher. Those who arc making today’s net savings 
out of higher incomes will be saving more than their parents are 
dis-saving, because the parents saved out of lower incomes. 

The life-cycle hypothesis sounds plausible. Moreover, statistical 
tests surest that it is realistic. However, we must note that it is 
another move away from the idea of income as represented by receipts 
of cash towards income as closely related to wealth. It also emphasises 
the fact that consumers have to choose between accumulating assets 
or deriving their satisfactions from current consumption. 


As we have said, it appears certain that economics will move pro- 
gt^tvely farther towards a theory of consumption that is essentially 
a branch of the theory of capital. A Ufc-cyclc theory is likely to be 
developed which not only aUows for the fact that consumers build up 
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a capital stock which they hold in cash or invest in various kinds of 
assetsovertheirlives. It will also allow for the fact that a part (perhaps 
a major part) of the consumer's capital slock is ‘invested’ in consumer 
durables. One example of this kind of theory is a paper by Alan Spiro, 
who suggests that every consumer aims at a certain total stock of 
assets that he wants to accumulate, given the size of his income. In 
other words, if a consumer’s income is constant, he will want to build 
up a stock of assets of a particular size which he regards as appropriate 
to his level of income. Given long enough, he will achieve this. From 
then on he will consume the whole of his income. If his income were 
then to fall, the consumer would gradually reduce the stock of assets, 
consuming more than he was earning until again the stock of assets 
had been reduced to a size which was appropriate to the reduced 
level of income. Consumen can be seen as adjusting their capital 
stock to the level which is required if that capital stock is to match 
current income. 

Tests of this kind of model suggest that it describes reality quite 
accurately. This is why we believe that future developments in the 
theory of the consumption function are likely to take place along the 
lines which these two models —the Modigliani-Brumberg-Ando 
model and the Spiro model —suggest. The theory of the consumption 
function is in future likely to be hrmly linked to capita] theory. 


8 . So far, we have said nothing about government expenditure on 

Government current account: what in this context we are calling government 
consumption consumption. The reasons for this should be clear. The size ofgovcm- 

ment consumption—expenditure on defence, health, education, 
administration, etc.—depends very much on political attitudes and 
decisions. The amount spent on defence will depend on the country s 
role in the world, on the likelihood of attack and on the degree to 
which the community feels it worth spending money to be able to 
meet that attack. Similarly, the amounts of money spent in different 
countries on health, education, and general administration will differ 
considerably. In the same country, they will differ over time. All 
we can say is that, somehow, the community as a whole will determine 
the size of government expenditure on current account which it 
thinks is acceptable, given current attitudes on the desirability of 
the public sector rather than individual meeting particular needs. 
Thus, in a country like the UK there will be a National Health 
Service; in the USA there will be a changing mixture of public and 
private provision for health, and so on. 

Perhaps one point should be made on this. It is important to 
remember that if the community decides to set up a National Health 
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Service spending £\ ooom per annum on il, this does not necessarily 
mean a net addition of that amount to gross national expenditure. If 
private individuals had previously been spending exactly ;(^iooom 
themselves on health, there would be no net change in total national 
expenditure at all, though its pattern might alter. Exactly the same 
amount of money would be spent, but by the government and not 
by individuals. What determines the level of income and activity is 
the total amount of expenditure on consumption, public or private. 
The precise division of the economy into public and private sectors 
is unimportant for income and employment, though it may be 
important for efficiency and for politics. 


9. Savings 
and 

investment 

p./ The 

adjustment 

process 


The careful reader wilt have noticed that this discussion has avoided 
any precise definition of the relationship between income, consump¬ 
tion, savings and investment and, more particularly, between savings 
and investment. In Chapter 19 we saw that, leaving aside government 
expenditure, gross national product (viewed from the income side) 
is made up of consumption and savings. We also saw that, from the 
expenditure side, gross national product is made up of consumption 
plus investment. Since consumption is included in both concepts, it 
follows that savings equal investment. At the same time, we implied 
that things were not quite so straightforward as ihb makes it seem. 
We must now go a little further into the question. 

The main problem, as anyone who thinks about these issues for 
very long will discover, is ihb. Wc have defined savings and invest¬ 
ment as being equal by definition. Yet in many discussions of econo¬ 
mic problems or policy one soon finds oneself explaining how two 
things, which are equal by definition, are brought into equality. 
How can one say that savings and investment are equal by definition, 
and yet find it difficult to explain how they become equal? 

The first point b that, as our simplified national income accounts 
have shown, defining income as C-h/ b different from defining it as 
C+S. As we suggested in Chapter 14, the act of saving b not identical 
with the act of investing, at least in a monetary economy. It is 
because of thb that we have to study the connection between savings 
and investment with care. 


(a) Ex-post 
magnitudes 


For, although saving and investing are not activities that arc always 
performed by the same people, they are nevertheless equal after the 
event. Econombts therefore say that, after any time period b ended, 
tx-posl, savings and investment are equal. What we must do is to 
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discover the way in which, despite being carried out by different 
people, savings and investment arc brought into this ex-post equalit>', 
The ex-post equality between savings and investment derives from 
lltat fact that, on the one hand, income received in any year must bv 
definition, be either spent on consumption or saved. On the other 
hand, income received in that same year will be derived either from 
selling consumption goods or from selling investment goods. Savings 
must equal investment. 


Nevertheless, it is investment and consumption decisions which are 
the positive or active forces in determining the level of savings and 
not vice versa. Saving can be regarded as a residual which must be 
equal to investment. It should be emphasised that this definition of 
saving says nothing about whether the saver, having saved part of 
his income, decides to invest it (i.e. to spend his income on buying 
factories, plant, machinery, etc.), to hoard it as cash or to lend it, by 
buying securities or in other ways. All that we are concerned with b 
the fact that part of income is not consumed. Savings is the difference 
between income and consumption. 

The key problem, which we must now emphasise, is this fact that 
investment and saving deebions are often separate in the modem 
economy. The people who decide to build factories are rarely the 
people who have saved to pay for them. Decisions to consume (i.e. 
not to save) arc taken by people—consumers—who are usually quite 
separate from those who decide to invest-entrepreneurs. It is 
important to stress this because we saw that in the ‘Crusoe’ type of 
barter economy Crusoe decides at one and the same time to refrain 
from consuming and to invest. There is no such automatic or direct 
link between savings and investment in a monetary economy. A 
study of the people who make savings decisions tells one nothing 
about the decisions which entrepreneurs are making about invest¬ 
ment. Yet, despite this, savings must equal investment. 


How can this happen? Let us consider, as a fint approximation, a 
situation where we temporarily ignore the multiplier. Consumption 
is fixed and investment variable. If investment increases, income 
must rise by the same amount as investment. Otherwise, payments 
to employers (C+I) would differ from payments made by employers 
to factors of production (C+iS), which arc then spent or saved. This 
would be an odd state of affairs indeed. While savings must equal 
investment, both before and after the change in investment, they do 
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not do so because of any deliberate act on the part of savers. Savings 
are equal to investment because income is now greater, but con¬ 
sumption is fixed. The members of the community have received 
larger incomes, whether they expected to or not ; since consumption 
has not risen, savings must have done so. The equality of savings and 
investment has come about, not through a deliberate decision to 
save more out of a given income: it has come about because income 
has increased. Because consumption is constant, savings rise by 
exactly the same amount as investment. Similarly, if consumption 
were constant and investment fell, savings would fall by exactly the 
same absolute amount as investment had fallen. 

The illustration b, of course, over-simplified. The multiplier 
ensures that consumption does not remain con.stant when income 
rises. This does not alter the principle, which ensures the ex-post 
equality of savings and investment. If consumption and investment 
both change, there will be a consequent change in savings. If nothing 
at all out of an increase in income is consumed, someone must have 
saved an amount equal to the absolute difference between the increase 
in income and the (zero) increase in consumption. This must equal 
the increase in the volume of investment. But, as we have stressed all 
along, the increase in investment is the dominant factor. Savings arc 
brought into equality with the changed investment through a change 
in the level of income. ‘The act of investment in itself cannot help 
causing the residual or margin, which we call saving, to increase by a 
corresponding amount.’‘ 


<?.j ‘Involuntary’ The above analysis was more realistic, but still over-simplified. We 
savings and assumed that changes in investment were always the result of 

investment deliberate decisions on the part of entrepreneurs. This overlooks the 

possibility that some or all of the increased investment will be 
involuntary ; that it will result not from a deliberate decision to 
purchase capital assets but from a rise in producers’ stocks of finished 
goods. We have seen that stocks (inventories) arc part of investment. 
They arc not consumed, but are stored for future use. However, the 
increase in stocks need not be a result of deliberate decisions to 
increase them. It may result from a falling-offin demand. Consumen 
may buy fewer goods than entrepreneurs had expected them to buy 
when they planned their output. Consumers have saved more, and 
their increased savings arc balanced by unintended investment in 
extra stocks of finished goods. It is perfectly possible for both invest¬ 
ment and savings to diverge from what savers and investors respec¬ 
tively had intended that they should be. It is important, however, to 

'Keynes, ^p. at, p. 64. 
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remember that it is realised saving which depends on realised 
investment and not vice versa. Investment never depends on saving 
except in a roundabout way through changes in consumption, which 
in turn lead to changes in inventories of finished goods, raw materials 
and components, to changes in income, and so on. In a ‘Crusoe' 
economy, a decision to save always implies a simultaneous decision 
to invest. Savings and investment are not merely equal; they arc 
identical. In a money economy, there is no direct link between 
savings and investment at all. Money saved by one person can cause 
another to have difficulty in selling consumer goods. So inventories 
pile up and unintended ‘investment’ increases. In a monetary system 
an individual can ‘save’ without necessarily causing corresponding 
investment. Similarly, an individual can invest even though no one is 
deliberately ‘saving’ to finance that investment. 


().4 Ex-ante 
and ex-post 
equilibrium 

(a) Ex-ante 
magnitudes 


Table 20.i 


Ex-post (or ‘realised’ or ‘actual’) savings and ex-post investment are 
always equal. Yet we now know that these ex-post magnitudes need 
not be equal to what people expected them to be beforehand (or 
ex-ante). There is no reason why what people expect to save should 
equal what they arc actually able to save. Ex-ante savings need not 
equal ex-post savings. Even if all fixed investment is carried out as 
planned, inventories may increase or decrease by more or less than 
was expected. 

We have been talking so far, where we have spoken of savings and 
investment as equal, of ex-post savings and ex-post investment. After 
all acts of consumption and investment during a period have been 
carried out, savings must equal investment. While ‘anticipated’, 
‘planned’ or ex-ante savings and investment need not be equal, 
savings and investment must be equal ex-post. They will become 
equal through unintended changes in the level of income. 



Ex-ante values 

Ex-post values 

(Consumption 

70 

70 

Savings 

30 

40 

Investment 

40 

40 

Income 

too 

110 


Two examples will show this. Suppose that the position in an 
economy is as shown in Table 20.1. Suppose that, in a given year, 
consumers expect income to be 100. Out of this income, they intend 
to spend 70 and save 30. However, firms intend to invest 40 in new 
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Table 20*2 


4 


r 


9.5 Summary 


plant, etc. Ex-ante investment is greater than «-an<< savings. If both 
consumers and businesses carry out their plans, consumption will be 
70 and investment 40. Income will therefore rise to l to. Since con¬ 
sumers carry out their plans to spend 70, this leaves savings of 40. 
Savings equal investment. As we have said, if ex-ante investment is 
greater than ex-ante savings, and planned consumption and invest¬ 
ment arc carried out, income will rise to equate ex-post savings and 
ex-past investment. 



Ex^anU values 

Ex-post values 

Consumption 

70 

70 

Savings 

30 

20 

Investment 

20 

20 

Income 

100 

90 


Next, we consider the economy in Table 20.2. Here, income is again 
expected to be too. With this income, ex-anU consumption is again 70 
but ex-anU investment is only 20. Ex-post, therefore, we have incomes 
of only 90 (consumption of 70 and investment of 20). Since they are 
still determined to carry out their intentions, consumers spend 70. 
They therefore save 20. Again, savings equal investment but, because 
ex-ante savings are greater than ex-ante investment, income falls. 

In practice, of course, plans for consumption and investment will 
not be made in advance for a whole year and held to whatever 
happens to income. There will be more continuous adjustment. 
Nevertheless, the principle we are enunciating still holds. If ex-ante 
investment is greater than ex-ante savings, income rises. If ex-ante 
investment is less than ex-anU savings, income will fall. 


To sum up: if income is constant, and if everyone acts so as to keep it 
constant, ex-ante income equals ex-post income. Then, ex-ante con¬ 
sumption must equal ex-post consumption, and ex-ante investment must 
equal ex-post investment. Ex-ante savings will also equal ex-post savings, 
and ex-ante savings will equal ex-ante investment. But if ex-ante invest¬ 
ment exceeds ex-ante savings, income will rise. Savings out of the 
increased income will raise ex-post savings to equal ex-post investment. 
On the other hand, if ex-ante savings are greater than ex-anle invest¬ 
ment, income will fall. Ex-post savings and investment will still be 
equal, but only because the community is now too poor to save as 
much as it had hoped. This is the reason why economists sometimes 
talk of inequalities between savings and investment. Ex-ante differ- 
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ences arc quite likely but ex-post savings and investment must be 
equal. Incomes will always change so that the community as a whole 
is just rich enough or poor enough to save exactly the same amount 
of money as is being invested. 
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Investment 


We have shown what determines the volume of consumption expen¬ 
diture in any economy at any time. We now turn to the second 
component of aggregate demand and see what determines the volume 
of investment. We know that investment is an important means of 
creating employment both directly, and indirectly through multiplier 
effects. In this chapter we shall hist dbcuss the factors which deter¬ 
mine the volume of investment which is undertaken in any year by 
firms and individuals in the private sector of a capitalist economy. 
We then consider ‘investment’ in houses and consumer durables. We 
go on to look at government investment. 


I. Private 
investment 

/./ What we 
mean by 
investment 


Our first concern is to show how private businesses decide how much 
investment to undertake. It is important to point out at this stage that 
by investment we do not mean the purchase of existing paper 
securities—bonds, debentures, equities—or indeed the existing phy¬ 
sical assets lying behind them. Such transactions merely represent 
a change in the ownership of assets that already exist. They do not 
create income and employment. What we arc interested in is the 
purchase of nm> factories, plant, machines and so on—investment in 
steel, concrete and glass. Only if assets are newly-constructed can 
their purchase give employment to men who build them. We shall 
describe a transacUon by which the ownerehip existing capital goods 
changes hands when securities are bought or sold-what is often 
referred to in ordinary speech as ‘investment’-as a ‘purchase (or 
sale) of secuntics’. Nevertheless, new investment by a firm will 
normally be financed by the issue of new equities, or new debentures. 


1.2 The ‘cost’ of 
investment 


We begin with the ‘pure’ Keynesian model of investment and proceed 
to complicate it. The basic point about private business investment 
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(a) Opportunity 
cost 


(b) Interest cost 


1-3 Thf 
inducement to 
invest 


IS that it is undertaken only if it is expected to yield a return to the 
investor. Moreover, anyone who has liquid resources available for 
investment will usually have one important alternative to investing 
his money in new capital equipment. He can earn interest by putting 
his money into fixed-interest securities of some kind, instead of taking 
a risk by building a factory or buying a machine in the hope that it 
will be profitable. It follows that if private business investment is to 
be undertaken in an economy, not only must the investor expect to 
earn a money return from it. That money return must itselfbe some- 
what greater than the return the investor could obtain if he were to 
buy existing bonds. At the ver>' least, the return must slightly exceed 
the rale of interest on fixed-interest securities. 


In other words, there is an ‘opportunity cost' if one uses one’s own 
money to buy a capital asset. One foregoes the return one row/rfhavc 
earned from investing these funds in the next-best allemalive. To 
simplify his analysis in writing the General Theory, Keynes assumed 
that the only alternative to investing in one's business was the purchase 
of fixed-interest bonds. We shall follow Keynes in using this simplify¬ 
ing a.ssumption for the present. 


Of coune, the businessman may not be using his own money to 
undertake investment. It will then be necessary', at the very' least, 
for the interest he has to pay on borrowed money to be covered by 
expected returns. This leads to the same result. Whether one invests 
one’s own funds, or borrowed money, the relevant cost to be compared 
with the return on the investment is the rate of interest on bonds. 


Wc can therefore assume that entrepreneurs borrow to finance their 
investment by issuing commercial debentures bearing a fixed rate 
of interest. This means that the yield expected from acquiring one 
more new unit of capital, the marginal efficiency of capital as Keynes 
calls it, must never fall below the current rate of interest on bonds if 
that unit of investment is to be worthwhile. In Key nesian theory, 
the inducement to invest depends on the return from assets —the 
marginal efficiency of capital-on the one hand, and the rate of 
interest on the other. Wc must now study these tw'o factors more 
closely. 
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2. The 
marginal 
efficiency of 
capital 

2.1 Pmpeciive 
yield 


2.2 Supply price 


2.^ The 
marginal 
efficiency of 
capital defined 


VVc turn first to the marginal efficiency of capital. This represents 
the demand function for new investment goods. An entrepreneur who 
decides to build a new factory or buy a new machine first considers 
the prospective yield of the asset, as we saw in Chapter 14. In 
evaluating a new asset, he looks at the scries of prospective returns 
he can obtain from selling the output produced by that asset dunng 
its life. He then has to deduct from this scries of expected future 
returns the running costs (and the costs of cooperating factors) which 
he thinks he will incur in obtaining output during the life of the asset. 
This leaves him with a scries of‘net’ returns which he will expect to 
accrue to him over the years as the owner of the asset. It is the sum- 
total of this series of net returns (or ‘annuities’)* which we defined 
in Chapter 14 (following Keynes) as the prospective yield of the asset. 


But, as we also saw in Chapter 14, the prospective yield of an asset 
is not the only thing which an investor has to consider when he is 
acquiring a new asset. He will have to pay whatever it costs to have 
the asset produced. This amount is known as its supply price. It is 
important to reiterate that the supply price of any kind of asset is not 
the price of any existing asset of that kind. It is the cost of producing 
a brand new one. 


With these two concepts, prospective yield and supply price (or 
replacement cost), we can now give a precise definition of the marginal 
efficient of capital. The marginal efficiency o(a particular kind of capital 
asset, for example, for a particular machine tool, can be calculated 
by relating the prospective yield of a new machine of that kind to its 
supply price. The marginal efficiency of any asset shows what an 
entrepreneur expects to be able to cam from acquiring one more 
asset of that kind, as compared with what he has to pay to buy it. 
Keynes’s definition is this. ‘1 define the marginal efficiency of capital 
as being equal to that rate ofdbcount which would make the present 
value of the scries of annuities given by the returns expected from 
the capital-asset during its life just equal to its supply price.’* In other 
words, the marginal efficiency of a particular type of capital asset is 
the rate at which the prospective yield expected from one additional 
unit of that particular asset must be discounted if it is just to equal the 

(replacement) cost of the asset. It is the internal rate of return on that 
asset. 

‘If the returns accrue once per annum they are known as 'annuities'. 

*CauTci Thmy, p. 135. 
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capital in 
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1 his explains what is meant by the marginal efficiency of <j particular 
type of capital asset. But the concept of the marginal efficiency of 
capital in general is also needed in macro-economic theory. In anv 
given situation, this will be the marginal efficiency of the next unit 
of that particular asset which it is most worthwhile for the community 
to produce another unit. In other words, the marginal efficiency of 
capital in general is the highest of all the individual marginal 
efficiencies of the various assets which could be produced but have 
not yet been produced. It will show, in any situation, what the highest 
internal rale of return to the community could be if one more capital 
asset (of the most worthwhile kind) were to be produced. 

It is always possible to calculate the marginal efficiency of any 
particular type of asset, beginning from the existing stock of that 
a.ssct. It is also possible to construct a schedule showing what the 
marginal efficiency of any asset would be when the existing stock of 
the asset was at all possible levels. The only generalisation one can 
make about the shape ofsuch a marginal efficiency ofcapilal schedule 
is this. In any given period of time, the marginal efficiency of every 
type of asset will diminish, as investment in it increases. The main 
reason for this is that the prospective yield of any type of asset will 
fall as more units of it are produced. Second, the supply price of the 
asset may rise. If more assets of a given type arc produced, the more 
fully will firms be able to meet the demand for the product(s) which 
they make. The pricefs) of the product(s) they make will fall. The 
need for more similar assets will be less urgent. It is also possible, but 
not certain, that the supply price of the asset will rise as increasing 
demand for it increases its cost. 


^•5 Since we can construct schedules showing the marginal efficiency of 

marginal each individual type of asset, we can do the same for the marginal 

efficiency of efficiency of capital in general. This gives us Fig. 21. i. Here, the rate 

capital curve of interest is measured up by the v-axis and the amount of investment 

undertaken in a particular period of time along the x-axis. The curve 
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2.6 Business 
expectations 


2.7 Two points 
to emphasise 

(a) Prospective 
and not 
retrospective 
yields 


MEC (representing the schedule of the marginal cfTiciency of capital 
in general) shows the volumes of investment which would be under¬ 
taken, in a given period, at different rates of interest. For example, 
if the rate of interest is Or,, OA/, investment will be undertaken in 
the period under consideration. If the rate of interest falls to Orj, the 
volume of investment will be OA/.. 

As we saw in Chapter 14, one can expect businessmen who wish to 
maximise their profits to invest in new capital assets up to the point 
where the internal rate of return Is just equal to the rate of interest. 
Entrepreneurs will equate the marginal efficiency of each asset with 
the rate of interest. Wc now begin to see the relationship between 
investment and the rate of interest in this ‘pure’ Keynesian model. 
It is clear from Fig. 21.1 that, given the marginal efficiency of capital 
schedule, the rate of interest must fall if there is to be an increase in 
the volume of investment In an economy. If the rate of interest is Or,, 
the volume of investment is OA/,. If the rate of interest falls to Orj, 
investment rises to OM^. 


This is moving too far ahead. For the moment, wc arc concerned 
with what determines the prospective yield on capital goods. What 
determines entrepreneurs’ views on the prospective yield of assets? 
Production conditions are likely to be fairly stable in the short run, 
so that the supply prices of assets, one determinant of the marginal 
efficiency of capital, will usually be fairly stable too. Entrepreneurs’ 
estimates of the prospective yields of assets, the other determinant 
of the marginal efficiency of capital, will be the important factor in 
the short run. By their stability or insubllity, they will determine 
whether the demand for capital goods is stable or changeable. 
Businessmen’s expectations do change at intervals, and this is an 
important factor influencing the level of investment activity. 


^fore we turn to a more complete discussion of the factors determin¬ 
ing businessmens’ expectations, two points about the marginal 
efficiency of capital must be emphasised. First, the maiginal efficiency 
of any type of asset has nothing at all to do with what the yield on 
that asset actually turns out to have been, looked at historically, 
when the asset has worn out. The marginal efficiency of an asset 
shows the return which is expected from investing in a brand-new 
unit, not the return that was actually obtained from an existing unit 
up to the point where it became valueless. 
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(b) pTospf(tive 
yield coven the 
'whole' life of 
the asset 


3. Long'term 
expectation 


9./ The state oj 

'ihort^term 

expectation 


7.2 The slate oJ 

lonp-teTm 

expectation 


Second, it is important to stress once more that the prospective yield 
on which the marginal efficiency of an asset depends is composed of 
the total returns expected from the asset during the whoh of s life 
after deducting the costs incurred in maintaining it and the costs 
of the other factors of production that cooperate with it in producing 
the product). It is dangerous to assume that all the prospective 
annual returns from an asset will be equal. The later revenues from 
an asset can be the same as the earlier one only if the economy remains 
in static or 'stationary’ equilibrium with prices, output and popu¬ 
lation always constant. And even if the revenues were the same, the 
cost of running the machine would probably be higher in the later 
years of its life as it became less efficient physically. More exp>enditurc 
would be incurred in maintaining it. 


The importance of the marginal efficiency of capital is that it 
emphasises the important role that business expectations play in 
determining the level of investment and so of GNP. It is a concept 
which gives business expectations an important position in macro¬ 
economic theory. We must therefore now discuss the way in which a 
businessman's estimate of the yield from any individual asset is linked 
to the more general phenomenon of business confidence. Keymes, in 
particular, emphasised the link between estimates of the prospective 
yield of asscsts and expectations about the future as these reveal them¬ 
selves in Stock Exchange prices. 


Keynes felt that expectations about the prospective yields of capital 
assets were based on ‘partly existing facts which we can assume to be 
more or less known for certain, and partly future events which can 
only be forecasted with more or less confidence’.* Among the former 
set of facts, Keynes listed the size of the existing stock of capital assets 
and the strength of consumer demand for goods which require 
considerable amounts of those assets for their production. These facts 
determine the state of shott-term expectation. 


Among the latter sets of facts, Keynes included expectations about 
future changes in the size of the stock of capital assets; and about 
changes in the level of aggregate demand during the future life of the 
assets whose prospective yields arc being considered. Keynes defined 
>Op. at., p 147. 
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the state of expectations dependent on these later considerations as 
the state of long-term expectation. 

Investors acquiring new assets are obviously more concerned with 
long-run forces than with short-run ones. Moreover, as the above list 
shows, the factors upon which long-term expectation depends arc 
very uncertain. The result is that when businessmen invest they arc 
forced to put undue weight on those factors about which they feel 
most confident. The facts of the existing situation, and those future 
events which seem most likely to occur, enter with dbproportionatc 
weight into decisions to invest. The stale of long-term expectation 
thus depends not only upon what firms expect to happen, but also 
on how certain they are that it will happen—on the confidence which 
firms have when they forecast the future. It depends in part on how 
far firms think that their estimates arc more likely to be right or 
wrong. Thb, in turn, will usually depend on how many certain facts 
there arc, as compared with those about which businessmen feel 
vague and unsure. 


Keynes therefore held that the state of confidence was important. It was 
a factor which earlier econombts had either ignored or treated in 
very general terms. Indeed, econOmbts writing since Keynes have 
also had relatively Uttlc to say about it. Keynes thought it was 
important to be more explicit than his predecessors had been about 
this ‘state of confidence’ but that it would be dangerous to make 
arbitrary a priori assumptions about it. He therefore spent some time 
in the General Theory explaining what he thought to be the determi¬ 
nants of business expectations and, especially, in analysing behaviour 
on the Stock Exchange. Keynes was, of course, an active investor 
himself, and thb b doubtless one reason why he put so much emphasb 
on Stock Exchange behaviour. Another reason must have been the 
shattering effect of the crash on Wall Street in 1929, and the influence 
thb had both on Stock Exchange sentiment and on business opinion 
generally during the period between 1929 and the time when the 
General Theory was written. 


Let us proceed by assuming that the rate of interest is given and sec 
why fluctuations in the expected earnings of particular types of 
investment, or of particular firms, can then occur. If the rate of 
interest is given, changes in the capital values of particular investments 
must be due solely to changes in their prospective yields, as forecast 
by those dealing on the Stock Exchange. 
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(a} Irrevocable 
decisions 


(b) Elements of 
instability^ 


Keynes maintained ihat in this context: The outstanding fact is 
the extreme precariousness of the basis of knowledge on which our 
estimates of prospective yield have lobe made ... Ifwe speak frankly 
we have to admit that our basis of knowledge for estimating the yield 
ten years hence of a railway, a copper mine, a textile factory, the 
goodwill of a patent medicine, an Atlantic liner, a building in the 
City of London, amounts to little and sometimes to nothing; or even 
five years hence’.* This means that, since most capital assets last for 
at least five or ten years before wearing out, considerable risb have 
to be taken when a great deal of business investment is carried out. 
It would be surprising if the actual results of acquiring capital assets 
bore a ver>' close relationship to the expected results. 


Keynes argued that in earlier periods, for example in the nineteenth 
century, decisions to invest once made were usually made irrevocably, 
both by the community and by the individual entrepreneur. This 
was so, even though noone could make a precise calculation of 
prospiective profits. Indeed, had such investment been based on 
accurate knowledge of prospective returns, it is doubtful whether 
much would have taken place at all. It seems likely that throughout 
history the realised results of overall investment activity have been 
rather less favourable than those who invested thought they would 
be. As Keynes put it: ifhuman nature fell no temptation to take a 
chance, no satisfaction (profit apart) in constructing a factory, a 
railway, a mine, or a farm, there might not be much investment 
merely as a result of cold calculation.’* 


In the past, then, when the private entrepreneur invested his money 
it was irretrievably sunk. Keynes felt that the divorce between owner¬ 
ship and control in modem industry, and above all the development 
of an organised Stock Exchange, had brought a danger of instability 
into the economic system. On the Stock Exchange the prospects of 
many investments are reconsidered and reviewed daily—even hourly. 
More than this, it is now possible to ‘invest’ money one day and to 
‘disinvest’ it the next. ‘It is as though a farmer, having lapped his 
barometer after breakfast, could decide to remove his capital from 
the farming business between loand 11 in the morning and reconsider 
whether he should return to it later in the week.’* 

* 0 p. til., pp. 149-50. The whole of the chapter from which thii quotation U taken 
iCfnfToI Thmy, chapter 12, 'Long-Term Expeclation') b well worth reading in the 
original. 

^Op. (it., p. 150, 

^Op. at., p. 151. 
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(c) The link 
with investment 


(d) How 
‘incestorf behave 


(t) The 
professionals 


The revaluations of investments which the Stock Elxchange makes are 
primarily made to allow securities which represent titles to existing 
assets to be bought and sold. Their exchange has no direct effect in 
creating employment. Yet, inevitably, these transactions exert an 
indirect effect on new investment. When investment is being carried 
out by making new issues through the capital market, the ease with 
which they can be floated will depend on the Stock Exchange values 
of similar investments, rather than on any individual’s estimate of 
the true prospects of such investments. ‘A high quotation ion the 
Stock Exdtange) for existing equities involves an increase in the 
marginal efficiency of the corresponding t>’peofcapital, and therefore 
has the same effect (since investment depends on a comparison 
between the marginal efficienq-of capital and the rate of interest) as 
a fall in the rateofinterest.'i 


Of course, the fact that when the price of a company’s existing shares 
are high makes it easier for the Arm to borrow is not necessarily a 
bad thing in itself. If the ease with which money for investment in 
physical assets can be raised depends on Stock Exchange values, and 
if Stock Exchange values are based on accurate forecasts of the pros¬ 
pects of the various companies whose shares are quoted, the effects 
will be beneficial. Unfortunately, in revaluing assets so firquently, 
the Stock Exchange has made it possible for large numbers of people 
to make their revaluations at the same time. Most of these people 
are usually just as ignorant as each other of the true values of the 
assets being valued. Keynes therefore argued that investors fall back 
on the convention of expecting ‘that the existing state of affain will 
continue indefinitely, except in so far as we have specific reasons to 
expect a change. * This is not important so long as the existing state 
of aflain does continue. The trouble begins when conditions change. 
The inevitable result of such a mass valuation is that when views on 
the prospects of a particular firm’s investments alter, they often alter 
quite suddenly and in the same direction. As a result, it seems to be 
an inherent future of the modem Stock Exchange that alternating 
waves of optimism and pessimism (sometimes small, sometimes 
somewhat excessive) are inevitable. 


It was not only the ignorant investor who was subjected to Keynes’s 

mneurn. Even Ae professional dealer was not exempt. Ke>-nes saw 

the professional dealer as more concerned with earning a UvHng than 

^cyne*. »p. tit. p. 15,, Ibotnote. 

'O^. at, p. 15a. 


494 investment 


(J) Non¬ 
economic factors 


(g) How volatile 
is the Stock 
E^cchange? 


with giving a correct valuation to investments irrespective of the 
effect on his income. The professional is seen as making little attempt 
to find out what the value of an asset will be in ten or twenty years' 
time, but as guessing how the market will value it in a few days’ or a 
few weeks' time. He does this in order to live on the capital profits 
which he makes by guessing correctly. As Keynes said: ‘It is not 
sensible to pay 25 for an investment of which you believe the pros- 
jxetive yield to justify a value of 30, if you also believe that the market 
will value it at 20 three months hence.’* The result, according to 
Keynes, was that instead of providing a mechanism forgiving accurate 
estimates of the prospective long-term yields of investments, the 
Stock Exchange provided estimates of how mass opinion would 
value those investments in a few days’ or weeks' time. 


Nor did he see this as the only important feature of the Stock 
Exchange. He thought it likely that any valuation which was made 
would have little economic basis. For mass psychology is prone to 
over estimate the importance of non-economic factors. One par¬ 
ticularly good example of this occurred in Britain early in 1946. One 
morning, financial newspaper headlines ran roughly as follows; 
‘Share prices rise as Russian troops leave Persia.’ ‘Severe fall later 
when favourite fails to win Grand National.’ Now it is probable that 
political moves, such as the Russian withdrawal from Persia, do 
have important effects on the prospective yield of investments. But 
it is most unlikely that any difference is made whichever horse wins 
an important race. 


It would be wrong to exaggerate Keymes’s view of the volatility of 
Stock Exchange opinion. In the first place, we have seen that Keynes • 
was writing very much under the shock of the J929 crash on Wall 
Street. Since 1929 there has fortunately not been another catastrophic 
collapse in share prices, though there have certainly been some 
substantial ones. In the second place, we must not suggest that 
professional Stock Exchange investors frequently and deliberately 
distort the values of investments, thereby making realistic estimates 
of their prospective yields impossible. Since there can never be 
accurate foreknowledge of future events, it is inevitable that a 
estimates of prospective yields, whoever makes them, depend to some 
extent on whim, sentiment or chance. However, it is important to 
rcalbe that, in most modem economics, estimates of the v’alue ol 
‘0;. ril.p 155. 
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4.1 House 
purchase 


4.3 Non¬ 
durable 

consumer goods 


existing investment—and therefore estimates of the prosf>ective 
yields of similar projected investments—are influenced in this way 
by the prevailing opinions of those who buy and sell shares on the 
Stock Exchange, by convention and by institutional arrangements. 

We can now see, in outline, the reason why the fact that the 
prospective yields—and hence the marginal efficiencies of various 
assets—depend on expectations about the future, introduces an 
element of instability into the demand for investment goods. Invest¬ 
ment tends to be sensitive to changes in stock market prices, and these 
prices are themselves likely to fluctuate to a smaller or greater extent 
in sympathy with fluctuating business optimism and pessimism. 


A similar ‘pure’ Keynesian analysis can be applied to consumer 
purchases of long-lived assets, though Keynes himself did not do so 
explicitly. As we have explained, investment deebions by consumers 
are normally concerned with buying houses, so we shall concentrate 
on them here. 


It may seem less credible that a consumer should make careful 
calculations about house purchase than it is that businessmen should 
make careful calculations about buying factories, machinery, 
vehicles, etc. Nevertheless, it will be useful to look at what would 
happen if all house-purchase deebions were Uken in a technically- 
correct way, and relax thb assumption later. 

Ideally, what the consumer should do is to begin by calculating 
the money value of the benefits which he will derive from owning a 
house, in each future year. He will then dbcount these, using what¬ 
ever seems the appropriate dbcount rate. This will usually be the 
rate of interest at which money can be borrowed for house purchase. 
Thb will pve a present value for the stream of benefits to be derived 
from owning the house. If this present value b greater than the 
(current) price of the house it wUl be bought, or a more expensive 
one TOnsidcred. It follows that where all consumers behave in thb 
ideal way, there will again be a demand curve for houses which 
wdl slope downwards from left to right. The lower the rate of interest, 
the more houses will be bought. 


It will b. hdpful«thi, stagt ,0 ,^,um for a moment to the theory of 
comumrr demand outlined in Chapter, a. 3 and 4. We d.all not 
ttempt to integrate this discusion into the macro-economics analysis 
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of Part Two, but it is important to dwell on it briefly because it U 
likely that changes which we foreshadowed in Chapter 20 will alter 
this branch of economic theory in the future. 

In Chapters 2 to 4, we assumed that the consumer was bu>'ing 
non-durable goods which he would actually consume soon after 
purchase. In practice, a fair proportion of most consumers’ income, 
especially in developed countries, is spent on durable consumer 
goods. Indeed, the national income statistics for the United States 
distinguish between consumer expenditure on durable and non¬ 
durable consumer goods, even in summary tables that deal with 
national income only at the aggregate level. In other countries, one 
usually has to look at the more-detailed statistics to find this 
information. 

It follows that a fair proportion of consumer-spending decisions 
are actually capital-investment decisions. Most people will make a 
smallish number of major investment decisions during their lives— 
when they buy can, houses, etc. They will also make a very large 
number of smaller investment decisions when buying less-expensive 
consumer durables. Vcr>' few consumers will consistently make the 
kind of choice we have described above when we discussed buying a 
house by explicitly taking into account a discount rate, when they 
buy less-expensive durable consumer goods. But they may well allow 
for the time-value of money in an intuitive way. For, of course, many 
purchases of consumer durables do have an explicit interest cost; 
money has to be borrowed from a hire purchase company. Even if 
this is not the case, there will usually be an opportunity cost, because 
money used to buy a car or television set is thereby prevented from 
earning interest by being lent to a bank or hire put'chase company 
or invested on the Stock Exchange. 

We shall not pursue this dbcussion here, but it is important to 
realise that a significant part of consumers' expenditure in developed 
economies is more like investment expenditure than consumption 
expenditure. 


5. The ‘pure’ 
Keynesian 
theory of 
investment 


We must now sum up the argument of this chapter so far. The volume 
of investment undertaken in any period depends on the relationship 
between the rate of interest and the marginal efficiency of capital. 
The schedule of the marginal efficiency of capital—the demand curve 
for investment goods as a function of the rate of interest—slopes 
downwards to the right. The shape and position of this demand curve 
for investment goods depends in large degree on individuals’ and 
firms’ expectations of future earnings from capital assets. We have 
seen that such expectations are likely to be uncertain, so that the 
demand for investment goods may well be uncertain too. We are 


T^e c^fe' Ke-znesian theory of investment 497 


trying to discover enough of the important determinants of the level 
of income and emplo^Tnent to be able to build up an elementary 
theory of macro-economics. It is therefore undesirable to include 
expectations. First, they arc very difficult to allow for, as we have 
seen. Second, it is possible to blame almost any event on some 
peculiarity of expectations. It is dangerous to put too much emphasis 
on them in a simple analysis like this. 

Fortunately, this docs not destroy our macro-economic thcoiy. 
As we have seen, entrepreneurs tend to base their expecutions largely 
on existing facts—hoping that everything will continue in the future 
as it is at present. The most important fact of the existing situation 
which will influence entrepreneurs in making investment decisions 
is the level of consumption. As we saw in Part One. the demand for 
investment goods is a derived demand, which depends ultimately on 
current expenditure on coruumpdon. If consumption expenditure is 
high, investment wrill be high too; if consumption expenditure is low, 
investment will also be low. We shall therefore make the simplifying 
assumption throughout the rest of Part Two that current investment 
depends on current consumption. The existence of expectations will 
mean that in the real world the dependence is more complicated, but 
in our simple theory we may overlook this. 

We shall assume that the demand for investment goods is a function 
of the rate of interest on the one hand, and of the level of consumption 
expenditure on the other. Relationships of this kind are shown in 
Figs. 2t.2a and 21.2b. In Fig. 2t.2a, investment is measured along 
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the x-axis and the rate of interest up thcT-axis. Assuming that con* 
sumption is at gisen level, say C, then the amount of investment 
undertaken at various rates of interest is shown on the marginal 
efficiency of capital curve, C. With different levels of consumption, 
investment at each rate of interest wiU differ. When consumption is 
C, (higher than C) investment is greater at each rate of interest than 
when consumption is either C or Q. So, for example, when the rate 
of mteresi is i„ investment is greater (at OA/,) when consumption is 
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Cj than when it is C. (Investment is then OM.) When consumption 
is low (at C,) investment is also low, at 0 ^f^. 

Figure 21.2b gives an alternative snapshot of the picture shown in 
Fig. 21.2a. Here, investment is still measured along the x-axis but 
consumption is now measured up ihc^-axis instead of the rate of 
interest. At the rate of interest i,, the mar^nal efficiency of capital 
curve, I,, shows the volume of investment (on the x-axis) undertaken 
at each level of consumption. Investment (OA/) is greater when 
consumption is higher (at OC) and lower ( 0 ^ 1 ^) when it is lower (at 
OC,). On the curve the rate of interest has risen to Investment 
at each level of consumption is now lower than when the rale of 
interest was i,. These diagrams show, on our simplified assumptions 
about expectations, the dependence of investment on consumption, 
on the one hand, and on the rate of interest, on the other. 

There are one or two differences between consumption and invest¬ 
ment which it is useful to bear in mind. First, while the demand for 
consumption goods (especially non-durables) is likely to be fairly 
stable over time, the demand for investment goods is not. Because 
the inducement to invest depends so largely on expectations about 
the future, the demand for investment goods can change considerably 
even when consumption remains relatively stable. By ignoring 
expectations, we have been able to show investment as a simple 
function of consumption. 

However, in Fig. 21.2a, if investors become pessimistic the curve 
showing investment of any rate of interest (for a given level of con¬ 
sumption, say C) will move to the left; if they become more confident, 
it will move to the right. The bigger the change in expectations, the 
greater the shift of the curve. While for the sake of simplicity it is 
convenient to ignore expectations, their importance must never be 
forgotten. 

Second, it must always be remembered that investment depends 
ultimately on consumption; if no one consumes, no one will invest. 
Investment can thus be expressed as a function of income instead of 
as a function of consumption. For income (by definition) equals 
consumption plus investment and we have seen that consumption is 
likely to be a fairly stable function of income. However, the fact that 
income equals consumption plus investment, means that this would 
make investment partially dependent on itself. To avoid this compli¬ 
cation, we shall assume that investment depends on consumption 
rather than on income. 

In this ‘pure’ Keynesian model, then, the current demand for 
investment goods depends ultimately on estimates of current con¬ 
sumption expenditure, modified to allow for future changes in firms 
and individuab’ expectations. The demand for investment goods b 
given by the schedule of the marginal efficiency of capital. 
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6 . Keynesian 

tlieox^ 

modified 


6.1 Autonomous 
inveslmenl 


6.2 Induced 
investment 


This ‘pure’ Keynesian theory needs some modification. As it stands, 
it implies that all investment responds to the same influences. Since 
Keynes wrote, it has increasingly come to be agreed that there arc 
two main elements in investment. 


First, there is what economists call autonomous inveslmenl. This is ‘long- 
range’ investment in houses, roads, public buildings and other parts 
of the ‘infrastructure’; it also includes ‘long-range' investment 
intended to bring in major innovations. Autonomous investment 
probably depends more on population growth and technical progress 
than on anything ebe, though it may be somewhat affected by changes 
in the level of income. For a higher income makes it possible to 
provide, for example, more or better houses, roads, etc., for the 
community and once this happens the community may wbh to 
provide them. 

Autonomous investment is a major clement in investment in most 
economics. For our purposes in this chapter, we need not worry over 
the fact that autonomous investment depiends more on population 
growth or technical progress than on changes in the rate of interest. 
Like Keynes, when he wrote the General Theory, we are here concerned 
with short-run issues; with questions like what determines the level 
of GNP in a given year. We can therefore leave aside a deep>cr study 
of the role of autonomous investment. This is more appropriate in 
the context of the kind of theory of economic growth which we shall 
outline in Part Three. 


The other kind of investment is described by economists as induced 
investment. Thb b investment both in fixed assets and in the stocks 
(inventories) that are required if the economy is to be able to produce 
a bigger output as aggregate demand rises. The ‘pure’ Keynesian 
theory is defective, as indeed Keynes feared it was when he wrote 
the General Theory in the 1930s, because the empirical evidence 
suggests that induced investment depends more on income than on 
the rate of interest. Thb rcsurrecu one of Keynes’s fean; that 
monetary policy working through the rate of interest will have Uttlc 
influence on the level of investment. The marginal efficiency of 
^pital curve, at any given level of income, may Ipe very steep; it may 
e mtertsi-inelastic. Direct government investment, or other 
measures like investment grants or investment subsidies, may there- 
ore be nei^ed if a country wbhes to increase its level of investment. 
We shall look at one rather mechanical model relating induced 
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6 .J Government 
investment 


6.4 Consumer 
durables 


7. The 
accelerator 


investment to consumption (or income) in the next section {7). What 
is important here is that we should understand that in practice 
investment is divided into an autonomous and an induced part and 
that the influence of the rate ofintcrest on either is probably limited. 


Government investment is determined in similar ways to government 
current expenditure. Political factors will help to determine the 
amount of investment carried out in the public sector. This may be 
large if a great deal is spent on investment in housing and, say, in 
industries providing coal, steel, power and transport. However, 
political influences will determine whether such investment is public 
or private. In the UK, the central government invests little but the 
local authorities build large numbers of houses and the nationalbed 
industries invest heavily. 

As this implies, government investment usually concentrates on 
the infrastructure: roads, public buildings, hospitals, schools, etc., 
and may include investment in houses and in the transport, fuel and 
power industries. In other words a great deal of government invest¬ 
ment is autonomous; it depends mainly on changes in population 
and on the public’s view of the kind of investment that is appropriate. 
Consequently, as we shall see in more detail in Chapter 23, govern¬ 
ment investment can be, and often b, undertaken without too much 
attention being paid to the commercial value of the investment. 
This can be good or bad according to the circumstances. 


While we have seen that investment in houses by private individuals 
is included in investment, we have not included expenditure on 
consumer durables. Nevertheless, we saw in Chapter 20 and in 
section 4 of this chapter that perhaps we should separate expenditure 
on non-durable consumer goods from expenditure on durable 
consumer goods. The latter is much more akin to investment expendi¬ 
ture. We conform to current practice in including expenditure on 
durable consumer goods in consumption, while wondering whether 
it will continue for much longer to be seen as reasonable to do so. 


We have seen that the multiplier shows how a small change in 
investment can exert a magnified effect on consumption and hence 
on income and employment. Another concept considers the relation¬ 
ship between income and investment. Indeed, it has a rather longer 
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history than the multiplier. It is known as the principle of acceleration 
of derived demand. 

Quite simply, the aeceUralion principle (often called the accelerator) 
says this. If the demand for any consumption good increases, this 
will raise the ‘derived’ demand for the factor of production, perhaps 
a machine, which makes it. But this investment in machines will rise 
proportionately even faster than the demand for the product has 
risen. The term accelerator is thu& a metaphor, and in a sense it is 
incomplete. The accelerator in economics is not the same as the 
accelerator on a motor car. The idea embodied in the accelerator Is 
not so much one of ever-increasing demand as one of a functional 
relationship between the demand for consumption goods and the 
demand (or the machines which make them. It makes the level of 
investment a function not of the level of consumption, but of the 
rate of change of consumption. 


7./ The 
accelerator and 
the multiplier 


There b therefore some sort of parallel between the acceleration 
principle and the multiplier. The multiplier shows the effect on 
income (and o*n consumption) of a change in investment. The 
accelerator shows the effect on investment of a change in income (and 
consumption). The two concepts might be confusi^, so the reader 
should keep them clearly dbdnct in hb mind. 

There b one rather important difference between the two concepts. 
The multiplier depends ultimately on psychology; it depends on the 
propensity to consume, which b a behaviour relationship determined 
by consumers tastes and habits. The acceleratordepends on a narrow, 
technical fact. It depends on the fact that a given amount of capital 
IS required to produce a given amount offinal output. The accelerator 
b based on technology. 


7.2 What the 
accelerator 
explains and 
does not explain 


The acceleration principle dates back to 1914 and beyond. The idea 
was iwpularised mainly byj. M. Clark, with whose name it b usually 
a^ciated.* The basb on which it was constructed was the knowledge 
that fluctuauons in employment, output, etc., in the investment goods 
mdustnes are greater than those in the consumption goods industries. 
NwerthelcM, the accelerator does not pretend to be able to explain 
all fluctaadom of Urn kind. For example, tf.e prices of raw materials 
tend to fluctuate rather more than do the prices of capital goods. The 
accelerauon principle b unnecessary to explain thb fact. 
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(a) Fluctuations 
in primary 
product prices 


The reason lies in the fact that the supply of raw materials—agricul¬ 
tural products or minerab—is more inelastic in response to demand 
changes than b the supply of manufactured goods. The way in 
which an industrial economy meets falling prices is to reduce output 
ver\- sharply follow ing small falb in price, allowing unemplosmenl to 
increase. With an agricultural commodit>’, the amount of unemploy¬ 
ment caused by falling prices b often small. Because an individual 
farmer b a ‘price taker' who cannot influence the price he gets, 
whether or not ihb b affected by government intervention, it pavs 
him to produce as much as he can and sell it for what it fetches. 
During the 1930s, in particular, commodity prices had to fall very 
sharply if this same supply was to be dbposed of when demand had 
fallen off. Largely because of thb, modem governments often inter¬ 
vene to prevent prices fluctuating in thb way. They buy up agricul¬ 
tural products when there b an excess supply of them, thus main¬ 
taining the price; they hope to sell them off at times when there b 
excess demand. The reasons for fluctuations in agricultural prices 
can therefore be shown quite simply, using the kind of analysb set 
out in Chapter 7. 


(b) Why does 
investment 
fluctuate more 
than output? 


The problem which the accelerator seeks to solve b more difficult. 
It is this. Why arc fluctuations in employment in the investment goods 
industries greater than those in consumer goods industries? By 
analogy, why are fluctuations in durable consumer goods industries 
greater than those in industries making non-durable consumer goods? 
It does not require great thought to see that the relationship between 
changes in the demand for house room and subsequent events in the 
building industry must be very similar to the relationship between 
changed demand for consumer goods and subsequent events in the 
industry producing machines to make them. The essential fact, 
upon which the accelerator depends, is that machines arc durable 
goods. The accelerator operates only where the investment goods 
concerned arc durable and its importance stems from that durability. 


7-3 

accelerator at 
work 

(a) Our 
assumptions 


Let us, then, outline the theory of the ‘accelerator’. \Vc begin b> 
studying a situation where the demand for a part of‘final output — 
a particular consumer good — has been stable for a considerable length 
of time. To simplify thb discussion we assume that all prices in the 
economy are constant. Thb means that there b a stable derived 
demand for the machines making these consumer goods, the size of 
which will depend on the number of machines required to make a 
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given quantity of consumer goods. Let us assume that the situation 
is that each machine costs ;f25000. This amount has to be invested 
in a machine to obtain an output of, say, £5000 worth of consumer 
goods. The capital-output ratio is five. In equilibrium, the value of 
the stock of machines will therefore be five times the value of the 
annual output of consumer goods. 

Let us also assume that jo per cent of the machines are replaced 
each year. The annual output of the machine-making industry will 
be equal to just one-tenth of the stock of these particular machines. 
So long as the demand for the consumer goods is constant, the demand 
for machines will be a constant ‘replacemenr demand. There will be 
no ‘net’ investment at all, after production to make good depreciation 
has been allowed for. ‘Gross’ investment will be positive, and will 
equal 10 per cent of the total stock of machines. 

Let us assume that, in our hypothetical economy, the stock of 
machines is making an output of the consumer goods which sells for 
;(^im per annum. The capital stock of 200 machines required to 
produce this output b therefore worth capital-output ratio 

U five. If the life of each machine is to years and the economy has 
settled down in equilibrium, the output of the investment goods 
industry will be 20 machines per annum, costing ;{^3ooooo. If we 
suppose that all replacement machines for any year are ordered on 
I January of that year, we have a very simple model. 


(b) A change m 
demandfor 
consumer goods 


Let us now suppose that the demand for consumer goods increases 
by 10 per cent, to t-im. If the industry wants to make all these 
additional consumer goods, it will need another 20 machines. On 
I January next, therefore, new machines costing ;{^500000 will be 
ordered, while the replacement demand of ;(;500000 for 20 machines 
will continue as before. The demand for machines will thus rise from 
20 to 40 and expenditure will increase from ^Csooooo to £\m (an 
increase of too per cent) in order to deal with an increase of only to 
per cent of the demand for consumer goods. The amount of output 
required for the machine-making industry has doubled and employ¬ 
ment has increased too. We assume that the industry has excess 
capacity and docs not itself need to invest. If it does have to invest, 
the accelerator will be even bigger. 


(c) The 

accelerator 

defined 


Here, then, we have an explanation of fluctuations in employment 
and investment in the machine-making industries. This is the 
accelerator at work. The operation of the accelerator can be ex- 
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(d) Subsequent 
events 


plained in this way. In the whole economy, the stock of capital 
required (in physical terms) will depend on the rate of demand for 
final output (also in physical terms). Any change in the level of final 
output will call for a change in the size of the stock of capital. Thb 
change will be equal to v times the change in output. Here, p is the 
amount of capital required to produce £ i worth of output; it is the 
capital-output ratio. It is also the accelerator. If, in any economy, 
an increment of final output is denoted by ST, and the amount of 
investment required to produce this extra output is denoted by II, 
then 5 /=p 5 r. 

Whether the demand for machines in any year will actually double, 
as the result of a rise of lo per cent in the demand for consumer goods, 
will depend on the length of life of the machines required to make 
them. This will determine the level of the replacement demand for 
machines, as well as the amount of capacity required in the machine¬ 
making industry to produce these machines. If a machine lasts for 
more than to years, the proportionate effect on the amount of capital 
required in the machine-making industry will be even greater. If 
machines last less than ten years, the proportional effect will be smaller. 
The accelerator is not concerned with this, but with the size of the 
capital-output ratio. This is the link between BT "and SI. The length 
of life of machines determines only the proportionate change in the 
size of demand for the machine-making industry's product. 

A general statement of the acceleration principle is this. If the 
demand for consumption goods rises, and if producers try to satisfy 
this demand fully from the earliest possible moment, there will be a 
change in the amount of investment required. Thb b equal to Bf 
multiplied by the accelerator (p). 


Let us return to our model. Let us suppose that the initial increase 
in the demand for consumer goods has already taken place. Having 
increased by to per cent and led to a demand for 40 machines in one 
year, the demand now remains stable. There will now be no 
accelerator effect at all in the demand for machines in the following 
year. The 20 new machines having been made, the demand for 
machines will return to the old level of 20 per annum for replace¬ 
ments. It can begin to exceed 20 only when some machines have 
worn out. This is likely lo take 10 years. AAer a lime, when long-run 
equilibrium has been reached, 22 machines a year will be demanded 
instead of the original 20—if no new change has intervened. How¬ 
ever, thb b such a long period that a change b bound to have occurred. 

Although the increased demand for consumer goods has turned out 
to be permanent, the effect on the machine-making industry b 
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y.4 Limitations 
of the accelerator 


disappointing. Even in the long run, when replacement demand has 
risen to 22 machines per annum, 18 fewer machines will be ordered 
than in the first year after the increase of 10 per cent in demand.' In 
this simple model, ifone wants to avoid fluctuations in activity in the 
machine industry, one must ensure either that the demand for 
consumption goods remains permanently constant, or ebe that it 
increases at a constant rate. If the demand for consumer goods is 
constant for ever, the demand for machines will be constant for ever 
too. Similarly, there could be a constant increase in employment and 
capital employed in the machine*making industr>' if there were a 
constant increase from year to year in the demand for consumer goods. 
The expression S/=i^rwould then always be positive. It is the falling 
off in the rate of increase of consumption, and not a decline in the 
absolute level of consurnption, which causes the contraction in the 
demand for machines. In practice, of course, one need not go quite 
to this extreme. If one merely wanted to ensure that employment in 
the machine industry would not fall, one could take into account 
the fact that when consumption had increased for several years, the 
demand for ‘replacements’ would grow. The rate of increase in 
consumption could then slacken ofT, without a fall in employment 
in the machine*making industry. 

To give an example, if in the first year the demand for consumer 
goods rises by to per cent, 20 new machines are ordered, rabing the 
demand for machines from 20 to 40. Once some of these machines 
wear out, the output of the machine industry can be held steady so 
long as demand continues to increase, even though it may do so at a 
slower and slower rate. When long-run equilibrium has been reached, 
the replacement demand alone will be sufficient to keep the invest¬ 
ment industry at work. But consumption would have had to double— 
quite an achievement. It follows, therefore, that on our assumptions 
in this simple model, unless there b a continual though not necessarily 
consunt growth of demand, the effect of a single increase in the 
demand for consumer goods will be first to expand, and then to 
contract, the demand for machines. 


There are a number of points at which it b difficult to accept this 
extremely simplified model, on which we have so far based our 
t^cussion of the accelerator. If anything, the explanation offluctua- 
in the capit^ goods industry provided by the accelerator b too 
good to be realbdc; our assumption about the industry has been too 
ngid. If an increase in demand always resulted in a mut.i more than 
proportionate inertase in the output of machines, fluctuations in the 
investment goods industries would be even larger than they are. 
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(a) The 
amount of excess 
capacity 


(b) Flexibility 
of output 


Like many economic modeb, this model of the accelerator is too 
simple. However, the reason why it is too simple b that we are making 
assumptions about technology rather than economics. In particular, 
we have assumed great inflexibility of output in the consumer goods 
industry and great flexibility in the investment goods industry. 


In our model we have made the following assumptions. So far as the 
consumption goods industry was concerned, we assumed that there 
was no excess capacity at all. VVe assumed that no machines were idle 
and that expedients like shiftworking were out of the question. If 
excess capacity did exbt, then an increase in consumer demand could 
be met with the exbting equipment and the accelerator would not 
work. 

In the investment goods industry, we assumed exactly the opposite 
— that there was surplus capacity. If there were no excess capacity in 
the machine-making industry, an increase in the derived demand for 
machines could not result in an increased supply of machines. The 
strict working of the accelerator depends on the ability of the machine- 
making industry to produce greatly increased numbers of machines 
quickly, without anyone investing large amounts of capital in order 
to do so. It depends on the existence of excess capacity in the invest¬ 
ment industry. The actual situation will be much less rigid. Once thb 
is recognised we can see that, in practice, we shall not be dealing with 
a technological relationship after all; it will be an economic one. 


Even if the machine-making Arms arc working to capacity when the 
rise in demand for consumer goods leads to a rise in demand for 
machines, the increased demand for machines can probably be met, 
at least temporarily. It can be met by reducing stocks of finished 
machines, by working the extra shifts we have assumed to be impos¬ 
sible, and so on. However, stocks cannot be reduced below zero, and 
working double shifts or using other expedients is expensive. If the 
increase in demand is expected to last long enough to make it worth¬ 
while, new capital will be invested in the machine-making industry. 
On the other hand, if the rise in business b expected to be only 
temporary, the additional demand will be met by expedients like 
those we have mentioned. Thb b very much the situation we db- 
cussed at the end of Chapter 9 when discussing Fixprice markets. 
Only if the rise in demand b expected to be permanent is a profit- 
maximising entrepreneur in the machine-making industry likely to 
install much additional equipment. 
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(c) Economic 
calculations 


Obviously, this view of the accelerator is more realistic but it shows 
that the size of the accelerator (p) will not remain constant over lime. 
In particular, its value is likely to be affected by what businessmen 
calculate to be the profits they will earn over the life of the new 
capital assets requir^ to make more machines, if they install them. 
The accelerator theory, in its strict form, asks the entrepreneur to 
assume, as he instalk any amount of capital, that the demand for 
machines will remain adequate in future. He is asked to do this 
despite the fact that it is a sudden increase in demand that has led 
him to consider the investment at all. In practice, the entrepreneur 
will have to make his own economic calculations: about the future 
demand for the final product made by the machine; about the future 
demand for machines themselves; about the costs and availability 
of machines; about interest rates; and so on. We are therf well into a 
very complicated theory of Investment. We shall return to some of 
these issues in discussing the problems of economic growth in Part 
Three. For the moment, this is as far as it is convenient to go. Readers 
who wish to pursue this matter further arc referred to the suggested 
reading at the end of the chapter. 


7-5 T'Ar 

usefulness of the 
accelerator 


In the light of this discussion, we may well ask whether the accelerator 
is so restricted in its application that it should be ignored in any 
realistic discussions of what affects income and employment. The 
fact that it has held its own since 1914 as a useful tool of economic 
analysis may seem to give the lie to this view. Yet it b significant that 
Keynes entirely ignored the acceleration principle when writing the 
General Theory. He did not mention the accelerator, which is a tech- 
nicaf concept, but stressed psychological concepts like the multiplier 
and the marginal efficiency of capital. Keynes seems to have believed 
that the volatile nature of business expectations were more important 
in determining the volume of investment, and hence employment, 
than the accelerator. 


7.6 The 
multiplier and 
accelerator 
combined 


Despite these difficulties, some econombts have used the acceleration 
principle in formal, mathematical models to show the way the 
economy would react if it were initially in equilibrium and then 
there was a sudden increase in demand for output. Not surprisingly, 
in the light of our analysb, it turns out that on many assumptions 
about the rize of both the accelerator and the multiplier, a change in 
the demand for final output will lead to oscillations in the economy. 
These rriay be damped, so that they ultimately fade away. However, 
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77 Static 
assumptions 


Suggested 

reading 


on quite reasonable assumptions about the size of the multiplier and 
accelerator, the oscillations will be explosive. They will stop increas¬ 
ing only because of some constraint in the economy, like a full- 
employment ceiling, which damps the fluctuations down. There is 
too little space to go into detail about this here. In any case, a satis¬ 
factory analysis requires the use of difference equations, which many 
readers will not yet have met. The paper by Professor Samuelson 
quoted in the selected reading at the end of this chapter, and men¬ 
tioned in Chapter 25, gives a good introduction to the subject. The 
book A Contribution to the Theory of the Trade Cycle, by Sir John Hicks, 
provides a more extensive discussion. Both these works were 
extremely influential when they first appeared. 


The assumptions made about expectations in the theory of the 
accelerator arc rarely made explicit, but they are important, They 
arc static . That is to say, it is assumed that if conditions alter the 
response of consumers and entrepreneurs 10 these changes is to 
believe that they will be permanent. If entrepreneurs expected that 
the change in demand would be only temporary, they would not 
buy the extra machines. If they expected further, or greater, increases 
they would not content themselves with relatively modest increases 
in investment. It is therefore important always to remember that 
every theory of employment makes some assumptions about expec¬ 
tations, even if they arc only implicit ones. 
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The rate of interest 


1. The rate of In Keynesian macro-economics, the rate of interest is the second 
interest important determinant of the volume of investment undertaken in 

defined any period, the marginal efficiency of capital being the first. The rale 

of interest b the price at which loans of money arc made; it is the 
price of money in terms of bonds. As we have seen, Keynes’s theory 
assumed that the alternative to holding money was to hold bonds. 
For the present, we shall continue to make this assumption. The rate 
of interest equates the desirability of holding bonds with the desir¬ 
ability of holding money. 

To begin with, we shall concentrate on the rate of interest on 
bonds. We shall look especially at the long-term rate of interest on 
undated government bK>nds. We have already seen one Britbh 
example—4 per cent Consolidated Stock. A purchaser of 4 per cent 
Consob b entitled to a continuing anmud payment of on every 
bond with a face value of;^ioo, whatever he has paid for the bond. 
Thus, if the market price of a {^xoq bond fails to Cffi, the current 
rate of interest must be 8 percent. If it rises to ^200, the current rate 
of interest must be 2 per cent. 

In the fint part of this chapter, we shall be concerned primarily 
with the long-term rate of interest on irredeemable government stock 
but, except in the early part of the chapter, we are not concerned 
only with the gilt-edged rate. Nor are we solely concerned with long¬ 
term rates of interest. We take Keynes’s view that, Tn general db- 
cussion, as dbtinct from specific problems where the period of the 
debt is expressly specified, it is convenient to mean by the rate of 
interest the complexofthe various rates of interest current for different 
periods of time.’* Since all interest rates, short and long, are inter¬ 
related we can use the phrase ‘the rate of interest’ to include them all. 

Since the rate of interest b the price of money loans, it is not 
surprising that it should be determined by supply and demand. On 
the one hand, the rate of interest depends on the supply of money 
available to the community. On the other hand, it depends on the 
'Otntrel Thtoty, p. 167, Ibotnote. 
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demand for that money—on liquidity preference. What determines 
these? The supply of money —the size of the money stock—is some¬ 
thing which we can assume for the moment to be given. As we saw 
in Chapter i8, the size of the money supply is determined by the 
actions of the monetary authorities, working on the banking system. 
To be able to consider one thing at a time, we shall assume for the 
present that the money supply is fixed. We shall also ignore the 
complications arising from the fact that monetary policy often alters 
the asset structure of the banking system, rather than the money 
supply alone. 


2. Liquidity The demand for money, the community’s liquidity preference, is an 
P*‘®r'erence independent variable in Keynes’s system Just as the supply of money 

is. Liquidity preference—the demand for money—depends ultimately 

on the psychology of the community, just as the supply of money 
depends on the banking system. We have seen (pp. 408-411) that 
the demand for money can be split up into three parts. Money is 
held: fa) to satisfy the transactions motive; (A) to satisfy the precau¬ 
tionary motive; and (r) to satisfy the speculative motive. We shall 
assume, for the present, that the demand for money under the 
transactions and precautionary motives depends only on the level of 
income and that the demand for money under the speculative motive 
depends only on the rate of interest. 

We can then divide liquidity preference into two parts, which we 
shall label i, and Lj. Lj is that part of liquidity preference which 
arises from the transactions and precautionary motives. is the 
part which arises from the speculative motive. Ifwe denote the amount 
of money held under L^ as and that held under L, as A/,, 
will be a function only of income (T) and A/, a function only of the 
rate of interest (»). Symbolically: A/=i\/, + A/,; A/,=Li (T) and 
A/, xZ.,{iJ. 


2.1 The 
liquidity 
preference 
schedule 


We have seen how important it is to avoid confusion about the mean¬ 
ing of the demand for money. All money is created by the banking 
system and all has to be held by someone. Consequently, the total 
supply of money, A/, must equal the total amount held. While the 
amount of money actually demanded in any situation is alwa>'s 
equal to the amount actually supplied, dififerent amounts would 
have been demanded had the rate of interest, or the level of income, 
been different. Liquidity preference is therefore not a-constant 
amount of money in all circumstances. There is a schedule of the 
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Fig. 32.1 3 b 


(a) Two 
diagrams for 
^ liquidity 
preference 




demand for money—a schedule of liquidity preference. This shows 
how much money the community would wish to hold at various 
levels of income and of the rate of interest. Two ways of depicting 
liquidity preference schedules arc given in Fig. 22.T. 



Both parts of Fig. 22.1 show the relationship between three variables: 
the amount of money (M), the rate of intercut (i), and income (T). 
In Fig. 22.1a, the curve T, shows liquidity preference at various 
rates of interest when income is Yy It shows how much money is 
demanded at each interest rate when income is Yy Similarly, the 
curve r, shows liquidity preference at these rates of interest when 
income is T,. Y^ is greater than Yy so that the second curve is above 
the hrst. Other curves could be drawn showing liquidity preference 
at other levels of income. In Fig. 22.1b, instead of drawing each curve 
for a particular level of income, the rate of interest is taken as given 
instead. Thus the curve <j shows how much money will be demanded 
when income is at various levels and the ratcofintercst is i,. Similarly, 
the curve t, shows liquidity preference at these same levels of income 
when the rate of interest is lower—at 1,. 

From Fig. 22.1a the following conclusions can be drawn: (i) The 
community will hold more money at lower rates of interest than at 
higher ones, if income is constant. For example, when income is Tj 
and the rate of interest is i',, the amount of money O.W, is held. When 
the rate ofinterest l^s to i„ the amount of money demanded rises to 
OA/, though income is constant at Yy (2) At a given rate ofinterest, 
more money is held when income is higher. For example, when the 
rate ofinterest is i| and income is Tj, OAf, of money is demanded. 
If the rate ofinterest remains at t, but income rises to Yy liquidity 
preference rises to OAf,. 

Figure 22.1b gives the same information. One can again see that: 
(1) If the rate of interest is given, people hold more money when their 
incomes are higher. When the rate oHnterest is 1, and income is 0 Yy 
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the amount of money demanded is 0 ^^^. When income rises to OY 
the amount of money demanded rises to OAfj. This diagram 
emphasises that liquidity preference depends on the level of income 
as well as on the rate of interest. The fact that the liquidity preference 
schedules arc here drawn as straight lines implies that the amount 
of money demanded rises in exact proportion with income. This need 
not be the case, though it may be. {2) Given the level of income, 
more money will be held if the rale of interest falk. For instance in 
Fig. 22.1b, where income is OTj and the rate of interest is the 
amount of money held is OM^. When the rate of interest falls to i,, 
with income still 0 T,, the amount of money demanded rises to OA/,. 


3 . Liquidity 
preference 
and the rate 
of interest 

3./ The cost 
of holding 
money 

(a) The 

transactions 

motive 


So far, we have assumed that the demand for money under the 
transactions and precautionary motives (L,) depends only on the 
level of income, and that under the speculative motive (i|) only on 
the rate ofinicrcst. We must now relax these assumptions. In practice, 
even the demand for money under L^ is unlikely to be completely 
independent of the rate of interest. Since we are assuming that bonds 
are the only substitute for money, holding any money under i, 
represents a sacrifice of interest; it has an opportunity cost. Money 
that is not held can be used to buy bonds and earn interest. It is 
therefore likely that, in the long run, if the rate of interest is high 
people will try to hold less money under Z.,. Similarly, if the rate of 
interest is low, the opportunity cost of holding money will be smaller. 
Consequently, people will not be so careful to keep down the amount 
of money they hold under i,. In recent years, economists have drawn 
attention to the fact that money held represents a kind of inventory. 
As with other kinds of inventory, there is a cost to holding it. With 
money, the cost is the rate of interest paid (or sacrificed) on money 
held in cash. While it may take individuak, or indeed firms, some 
time to adjust to higher interest rates, over longish periods less money 
will be held to satisfy L, if the rale of interest is high than is held if it 
is low. In the short run, this is less certain. In any case, for most of 
the time increases in the amount of money held under L^ will be 
more strongly affected by changes in the level of incomes than by 
changes in the rate of interest. Where money is treated as an ‘inven¬ 
tory’ in this way, work on optimal inventory policy by business 
economists and operational researchers suggests that the demand for 
money under the transactions motive will be a function not of income 
but more probably of the square root of income.* 


'For a fuller explanation of (his *ec H. C. Johnson, Euajs in Men/larr Emumifs. 
London. 1967. chapter 5. 
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(b) The 

speculative 

motive 


3.2 Expectations 


(a) About 
commodity prices 


It is equally true that holding money to satisfy the speculative motive 
(i|) again involves a cost. People who hold money under Z.j in order 
to speculate on changes in the rate of interest (in bond pnees) also 
have to sacrifice interest which they could otherwise have earned. 
The higher the rale of interest, the greater the sacrifice incurred in 
order to hold this masse de manoeuvre. So, it may also be that a high 
rale of interest could have some effect in reducing the amount of 
money held under i,. Macro-economic theory is therefore moving 
towards treating all money held, whether under Z., or Z.*, as influenced 
both by the rate of interest and by the level of income. We shall look 
at this in more detail later. 


For the moment, we must turn to consider Keynes's view that the 
demand for money to satisfy the speculative motive depends less on 
the current rate of interest than on expectations 0/ changes in the rate 
of interest, with the capital gains that they make possible. We can 
then link expectations about future interest rates to the current rate 
of interest. We can esublish a connection between the facts of the 
existing situation, the current rale of interest and the demand for 
money under a demand which largely depends on expectations 
about future interest rates. Why is it that people hold money to 
satisfy Z,,? Why, when income is constant, do people hold more or 
less money at different times because of changes in their expectations 
about the future rate of interest? 


Those eoonombts who wrote before Keynes did recognise the 
dependence of the demand for money on expectations, but they did 
not recognise that it was expectations about changes in the rate of 
interest which were important. The view of earlier economists was 
that the only close substitutes for money were commodities. They 
thought that 'speculatore’ were interested in the future prices of 
commodities because they could move their resources out of money 
into goods if goods were expected to become dearer. They could 
then make profits by selling when prices had risen. On the other 
hand, if people expected commodity prices to fall, it would pay them 
to hold money rather than commodities. This money could be used 
to buy larger amounts of commodities when they had become 
cheaper. This was the generally-accepted theory of earlier economists 
and the one which Keynes challenged. 

If people expect commodity prices to fall, this is clearly a good 
reason for refusing to hold commodities. However, it is not, in itself. 
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fb) About the 
rate of interest 


enough lo induce fwople to hold money instead. It isjust as reasonable 
to think that people will sell goods in order lo hold bonds as to think 
that they will sell goods in order to hold money. If people expect the 
money prices of goods to fall, but think that the rate of interest will 
remain constant, they have no reason to switch to holding money. 
If anyone feels quite certain that the rate of interest will remain 
constant, then he can back his expectations about commodity prices 
just as easily (and more profitably) by buying bonds rather than by 
acquiring cash. If he does not expect the rate of interest to change, 
he can expect to sell his bonds for cash, without loss, at any moment. 
If the rate of interest is constant, he can both store his wealth safely 
and earn interest on it. There is also the practical pwint that specu¬ 
lating on changes in commodity prices requires more expertise than 
speculating on changes in the rale of interest. Uncertain expectations 
about the future of commodity prices alone arc therefore insufficient to 
explain the desire to hold money under the speculative motive. For 
the reasons we have given, the important factor determining the 
desire to hold money for speculative purposes is expectations of 
changes in bond prices. The size of i, depends on expectations of 
changes in the rate of interest. 


Let us now look in detail at the way in which we can connect expec¬ 
tations about the future rate of interest with the current rate of 
interest. In that way we can link the present and the future. If the 
rate of interest is high at any moment, people arc likely to expect it 
to fall in the future. A high rate of interest means low bond prices. 
The lower bond prices arc at present, compared with the ‘normal’ 
level, the more likely it will seem that a future recovery is going to 
take place. At the same time, a high rate of interest guarantees a high 
reward in the form of interest, as a partial offset to fears of a further 
fall in bond prices. It will seem sensible to hold bonds rather than 
money. A high current rate of interest will therefore lead to expecta¬ 
tions of a fall in the future, so that little money will be held for 
speculative purposes. 

If the rale of interest is low compared with the ‘normal’ rate, the 
argument is reversed. There will then be an inducement to hold 
fairly large amounts of money. The fact that the rate of interest is 
low will mean that people cxjKCt it to rise in the future. Bond prices 
will be expected to fall and it will be foolish to hold bonds, especially 
as the yield on bonds will be low and the sacrifice of interest, if cash 
is held instead, correspondingly small. 

This is how the present rate of interest is connected with the future 
rate. However, the term ‘normal’ rale of interest perhaps needs 
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explaining. At any moment of time, every individual who deals in 
bonds, and the total number of people who do, will have a view of 
what is a ‘normal’ rate of interest. This will be derived from experience 
of the past. It is divergences from this ‘normal’ rale which lead those 
who trade in bonds to buy or sell them. It is these divergences which 
lead to changes in liquidity preference. 


4 . The deter* 
Twina rion of 
the rate of 
interest 


We can now go on to discuss more fully how the rate of interest is 
determined. To begin, we shall simplify the analysis by assuming that 
liquidity preference (the demand for money) depends only on the 
rate of interest and that the level of income remains constant. It is 
important to bear this temporary assumption in mind. 

We can then say that the demand for money depends on the rate of 
interest, just as we can say that the amount of any commodity which 
is demanded depends on its price. The amount of money held 
depends on what the rale of interest is, just as the amount of any goods 
which are actually exchanged in the market depends on what their 
market prices are. However, this tells only half the story, since price 
is a dependent variable. Just as the equilibrium price of a good is 
fixed by the demand and supply conditions for it, so the rate of 
interest is determined by the demand for and supply of money. When 
it has been thus determined, the rate of interest shows how much 
money will be held. 


A simple 
model 


Fig. 02.2 


To see the way in which the demand and supply of money determine 
the rate of interest, we begin with the simplest possible case. Let us 
assume that the supply of money is fixed and is shown by the black, 
vertical supply curve MM in Fig. 22.2. We suppose that the demand 
for money at each interest rate is shown by the brown liquidity 
preference schedule (IP) in Fig. 22.2. The rate of interest will be Ot, 
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where the supply of money is OM. This is the only rate of interest 
at which the total money supply will <dl be held by someone. 


.1 moff 

compUx model: 
changes in 
liquidity 
preference 


Let us now suppose there is a spontaneous change of ‘tastes’ which 
shifts the liquidity preference schedule. We can now trace the effect 
of this change on the rate of interest. Let us assume that the liquidity 
preference schedule shifts to the right. This means that at the existing 
price of bonds—at the current rate of interest—some people arc more 
eager than they were to hold money instead of bonds. Indeed, this 
is true at every interest rate. 


(a) No 
transactions in 
bonds 


Fig. 22.3 


This does not necessarily mean that anyone actually buys or sells 
bonds. For example, suppose we assume that demand increases 
equally all over the market—that everyone’s demand for money 
changes to exactly the same extent. In this the first model, there will 
be no buying or selling of bonds. No one will acquire more money; 
nor will anyone sell any bonds. Yet the price of bonds will fall. What 



happens is that people revise their views of the relative attractiveness 
of money and bonds, taking a more pessimistic view of the desirability 
of holding bonds and a more optimistic view of the desirability of 
holding money. The result is an immediate fall in bond prices. 
Everyone’s view is the same—that bond prices must fall. 

A change in the demand for money therefore need not cause any 
turnover in the market for bonds at all. There need be no change 
whatever in anyone’s holdings of bonds or of money. Once bond 
prices have fallen to take account of the change in views, everyone 
is inactive. Everyone’s views of the future level of both interest rates 
and bond prices has changed to exactly the same extent. The rate of 
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(b) Increased 
trading of bonds 


(c) Spontaneons 
and induced 
changes in 
liquidity 
preference 


interest rises correspondingly: bond prices fall, but no bonds are 
traded. Thb can be seen from Fig. 22.3. 

Here, rates of interest are measured up the^-axis and amounts of 
money along the *-axis. Tbe curve shows how much money is 
demanded initially at each rate ofinterest. The initial rate of interest 
must therefore be i,, if all the (fixed) supply of money [OM) is to 
be held. Now let us suppose that everyone wants to hold more money 
at each rate of interest. The liquidity preference schedule moves to 
the right, so that the new equilibrium position is on the curve L^. If 
the supply of money remains fixed at OAf, the only rate ofinterest 
at which all thb money {OM) will be held is The rate ofinterest 
thus rises to ij. Bond prices fall proportionately, in order to allow it 
to happen. 


The first model is too simple since it allows for no sale or purchase of 
bonds at all. In practice, there will always be some buying and selling 
of bonds going on all the time, whatever the rate ofinterest b. The 
real question to ask therefore b; Does that amount change? Does a 
change in views about bond prices lead to an increase in Stock 
Exchange dealing in bonds? We could alter the model dbcussed 
above to show that an identical change of view by everyone would 
lead to no change in the amount of trading that was occurring. How¬ 
ever, a more interesting second model would be where one group of 
people changed their views about bond prices, becoming more 
anxious to hold money and less anxious to hold bonds, but no one 
else’s views changed at all. In thb case, there would be a change in 
one part of the market that was not paralleled in other parts. In thb 
situation, there would have to be increased exchange of bonds. The 
people whose views had changed would wbh to sell bonds; other 
people would therefore have to be induced to buy them. Thb would 
cause increased trading in bonds, a fall in bond prices and a rbe in 
the rate ofinterest. 


The third and real,model will be still more complicated. When bond 
prices change, there will usually have been a spontaneous change in 
the view of some people about bond prices. Associated with thb 
there will probably be induced changes in the viovs of other people. 

For example, if a group of people suddenly decided that bond 
pnees were likely to fall, and became more anxious to hold money, 
Acy would sell bonds. Bond prices would fall to the extent required 
if the sales were to be achieved. However, thb would lead other bond 
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holders to realise that some people were selling bonds. They might 
well decide to change their own views too, but they need not change 
them at the same lime or to the same extent. They need not even all 
change in the same direction. A good deal would depend on what 
financial journalists and other experts, to whom investon listen, had 
to say about the future of interest rates. Because of these changes in 
views, some people might become very anxious to sell bonds and 
hold cash; others not quite so anxious to hold cash; and so on. Some 
people might even decide that bond prices were going to rise and not 
fall, so that they actually became more anxious to hold bonds—thev 
wanted to buv bonds for cash. 

Whether bond prices fall or rise will therefore depend on whether 
those who expect a fall in bond prices, and want to sell bonds, are 
trying to sell more bonds than those who expect a rise in bond prices 
want to buy. If the former group is predominant, bond prices will 
rise and interest rates fall, and vice versa. In either case, an increase 
in number of bond market transactions b likely. 

This seems to be a more realistic picture of what actually happens. 
If it is, then the result of changed views about bond prices will be 
a rbe in interest rates if the net effect is that those who take a more 
dbmal view of bond prices predominate in the market, and vice versa. 
I f the effect on balance is that the pessimists predominate, then, in our 
simple model where the choice is between cash and bonds the 
liquidity preference schedule will shift to the right. More money will 
be demanded and the rate of interest will rise. If the net effect b to 
reduce liquidity preference at each rate of interest, then the interest 
rate will fall. 

We have so far assumed that whether or not all view's change 
simultaneously, or to the same extent, the size of the money supply is 
constant. The result is that although on balance people want to hold 
more money, they are unable to do so. The additional money is not 
there to be held. They can hold more money only if more is supplied. 
Since more is not supplied, something else in the system has to give 
way. It is bond prices and interest rates which change. Bond prices 
alter so that the existing supply of money and the new demand for 
money become consistent with each other. This leads to a new rate 
of interest. After the change, the total supply of money is again held 
by people who are content to hold it at the new rate of interest, while 
the supply of bonds is abo again held by people who are content to 
hold them at their new prices. But.'becausc the amount of money is 
unchanged, interest rates have to rise if the demand for it is to be 
satbfied; bond prices have to fall. 

Where there is a sharp and sudden change in bond prices and thus 
in the rate of interest, an increase in purchases and sales of bonds over 
and above the exbting rale is very likely. The fact that there has 
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Changes in 
monetary policy 


(a) A change in 
the mon^ supply 


Fig. 22.4 


been a sharp movcmcnl away from the existing state of affairs means 
that people’s preconceived ideas have suddenly been shattered. The 
chances are that they will be more uncertain than usual about what 
the future holds in store, so that individual views about the future of 
bond prices change differently. This third model is the most realistic 
one. 


However, we have to go even farther. We must see how the central 
bank, or the government, can use monetary policy to alter the rate 
of interest. 


Let us first assume that the supply of money is changed but that the 
liquidity preference docs not alter. We have seen that the supply of 
money is controlled by the central bank working on the monetary 
system through devices like open*market operations or changes in 
primary or secondary reserve ratios. I n order to simplify the analysis, 
let us ignore the complications caused by the fact that any open* 
market purchase of securities b multiplied in its effect on the system 
as a whole because of the cash-deposit ratio, as modified by the 'drain 
of cash’. Let us also ignore the fact that there may be a time-lag 
before the full effect of a change in monetary policy, in expanding 
bank credit, has worked itself out. We shall assume that the central 
bank can alter the deposits of joint-stock banks immediately by a 
given amount. 



If the central bank increases the supply of money, but liquidity 
preference is unchanged, the rate of interest must fall. This can be 
seen frorn Fig. 22.4. The community’s (given) liquidity preference 
sc ^tile is the curve LP . The amount of money originally in existence 
IS OM and the rate of interest is iniUally f,. The central bank now 
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increases the supply of money from OA 1 to 0 ^^^. As a result, the 
interest rate falls to t,. One way of explaining what happens when 
the central bank enters the bond market in this way is to say that all 
other lenders take the same view of the relative attractiveness of 
money and bonds, but the central bank changes its attitude. It 
becomes more anxious to hold bonds relatively to cash. In order to 
acquire these, it must bid up bond prices far enough to persuade 
some individuals to sell them. It creates money for these individuals 
to hold. The rate of interest falls and the community is induced to 
hold all the money which is now available. The rate of interest is 
the one where the demand for money again equals the supply, but 
the amount of money held is bigger. 

If anyone becomes more anxious to hold bonds and no one becomes 
less keen, the price of bonds rises. If the central bank increases the 
money supply by open-market operations, we may say that the central 
bank has become more anxious to hold bonds rather than cash. The 
price of bonds will therefore rise. However, it may rise a little or a 
great deal, depending on how reluctant people arc to disgorge bonds 
and hold money instead. Someone must be persuaded to sell bonds if 
open-market operations arc to succeed, but the extent of the per¬ 
suasion needed will differ from occasion to occasion. If bond-holders 
are reluctant to sell, even though the central bank is bidding up the 
price of bonds considerably, liquidity preference will increase very 
little as the rate of interest falb. Since we are assuming that cash and 
bonds are the only alternative assets which can be held, a slow 
increase in the demand for money as interest rates fall implies a 
corresponding reluctance by bond holders to sell bonds. The demand 
for liquidity is not very ’elastic’ in response to changes in the rate of 
interest; a relatively small effort, in the shape of open-market 
purchases of securities by the central bank, will cause a considerable 
fall in the rate of interest. On the other hand, where the elasticity of 
the liquidity preference schedule is very great in response to changes 
in the rate of interest, it requires considerable purchases of bonds by 
the central bank to lower the rate of interest.* 


The monetary authorities arc not restricted to acting on the money 
supply. They may decide to operate directly on liquidity preference, 
either instead or in addition. For example, the Chancellor of 
the Exchequer or Finance Minister may announce that it is govem- 

‘Thii ducuision ha5 auum^d, for umplicily, that when the central bank increases 
the supply of money by open-market operations it always bufs long-term secun^. 
In practice, many central banks pay as much, if not more, altenlion to the market 
for short-term securities, e.g. treasury bills. The results will be much the same tn 
either case- 


(b) Influencing 

liquidity 

preference 
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Fig. 22.5 


ment policy that interest rates should fail. Since the monetary 
authorities have the power, if they wish to use it, to force interest 
rates down, it is likely that what he says will be believed. People's 
views of what is a ‘normal’ interest rate will therefore alter. If they 
now regard the existing interest rates as rather high, the liquidity 
preference curve may move downwards, from, say, the curve L^ in 
Fig. 22.5 to the curve i,. The rate of interest will fall from i, to i, 



without there being any change in the money supply {M). In some 
countries, it may well be that attempts to change liquidity preference, 
and so the rate of interest, will be more indirect. For example, in the 
UK, changes in bank rate* often seem intended to give signals of this 
kind to the bond market. 

Alternatively, the government may leave the financial community 
to derive clues about its intentions from the nature of government 
activities in the short-term and long-term money markets. So long 
^ the message U undentood, and liquidity preference is affected in 
the desired direction, interest rates can be raised or lowered The 
only qualification to this, as we shall see later, appears to be where 
interwt rates have reached such a low level that no one thinb it 
possible for them to fall further. It was this kind of resistance which 
seems to have prevented the British Chancellor of the Exchequer, in 
> 947 . from reducing long-term interest rates below about 2^ per cent. 


5 ' The rate of 
interest and 
investment 


w. havt here the essence of the Keynesian theory of the rate c 
teiest, but we must introduce some more complications. We hav 
so far assumed that hquidity preference depends only on the rate o 
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interest- Though this is a useful simplification, it is not a very realistic 
one. Liquidity preference also depends on the level of income. A 
change either in liquidity preference or in the money supply will alter 
the rate of interest. This will affect the level of incomes by altering 
the volume of investment activity. The change incomes will in 
turn effect liquidity preference. We must now analyse the nature of 
this effect on liquidity preference. It may be felt through the trans¬ 
actions motive, the precautionar>’ motive or the speculative motive. 
What one has to do is to try to discover which part of liquidity 
preference is likely to be most affected. - 


5./ The direct In order to proceed, let us assume that the liquidity preference 
effect schedule is given and go on to trace the indirect effects of a fall in the 

rate of interest caused by a rise in the quantity of money. The main 
secondary effect will be on investment. The normal result of a fall 
in the rate of interest, with a given schedule of the marginal efficiency 
of capital, is for investment to increase. We saw this earlier. The result 
will be an increase in income, whose amount will depend on the size 
of the multiplier. 

As income rises, so does the amount of money held under L^. The 
transactions motive, in particular, will absorb a larger amount of 
money as income rises, so that not all of the increased demand for 
money resulting from a fall in the rate of interest will be due to a 
change in demand under the speculative motive. The transactions 
motive will also play its part. 

In macro-economics, one cannot ignore these indirect repercus¬ 
sions of a change in any variable. The indirect results of a change in 
the rate of interest may be just as important as the direct ones. The 
variables in a macro-economic system are rather like the balls a 
juggler uses. If he is to keep them all in the air at once, he can neglect 
any one of them for more than a split second only at his peril. So, 
with general equilibrium analysis of this kind, to neglect one variable 
may result in giving a wrong answer. The effect of a change in the 
amount of money in the system is not merely that the rate of interest 
falls; as a result, income and employment rise. Nevertheless, in 
Keynesian economics the fall in the rate ofintcrest is the vital link in 
the chain by which an increase in the supply of money is seen to 
raise the level of employment. It is the mechanism by which an 
increase in the money supply is introduced into the economy. Even 
so, the efficacy of a fall in the rate of interest in creating employment 
will depend on whether this fall causes a large or small increase in 
investment. This, in turn, depends on businessmen’s expectations. 
Both individuals and firms are at some times more in the mood for 


w 


5.P Keynesian 
* theory in a 
nutshell 
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expanding investment in response to a fall in the rate of interest 
than at others. 

One can, however, legitimately expect that the effect of a fall in 
the rate of interest on investment will be in the right direction —that 
it is unlikely to reduce investment. In the 1930s it was ai^cd by 
somecconombls that entrepreneurs might be alarmed by government 
interference with the rate of interest, so that they might invest less 
rather than more. Their alarm at the government’s ‘cheap money’ 
policy might lower the marginal efficiency of capital schedule so 
much that the fall in the rate of interest was more than outweighed. 
Experience since then certainly does not suggest that this is likely. 
A much more real danger is that, while it will not shift to the left, the 
marginal efficiency of capital schedule may be inelastic to changes in 
the rate of interest. The marginal efficiency of capital may diminish 
rapidly as investment increases, so that this will be the weak link in 

the chain connecting a fall in the rate of interest with an increase 
in GNP. 


Here, in its essentials, we have the Keynesian remedy for unemploy¬ 
ment. The government is in a position to tell the central bank to 
increase the money supply cither by buying securities or in some other 
way, and so to lower the rate of interest. ThU ‘cheap money’ policy 
makes investmen t less expensive to finance. Provided that the marginal 
cffiaency of capiul schedule is relatively elastic and docs not shift 
to ffic left as a result of the government’s policy measures, investment 
and incomes will nsc. If the marginal efficiency schedule does shift 
perhaps because of changed business expectations, it may be neces¬ 
sary to reinforce the lowering of the rate of interest by more direct 
methods. If entrepreneurs fail to invest when they can do so cheaply 
government mvcstmeni may have to be increased instead. This would 
m^e incomes direcUy and might well encourage private investment. 
Similarly, government mtervention might be necessary if the marginal 
cffiaency s^edulc were inelastic to reductions in the rate of intSest 

UnlTA “ ofinvestment will be wrong.' 

.« manufacturing induatrii, 

‘“‘‘“'"“'■rc-into housing, 
mads the ^al services and government buildings-and too litde 

inv«t t^rfreT*; r*^ nadonahsed industries to 

mv«t more, the balance of public and private investment may be 
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5^ There are iwo other points to note. First, we have explained that the 

Commercial rale interest is the rate at which entrepreneurs can borrow to 
risk and finance investment. In other words, we are mainly concerned with 

interest rates rate ofinterest on long-term loans issued by firms—on debentures. 

In this chapter, we have discussed only the rate ofinterest on short- 
or long-term government securities. In many countries, not least the 
UK, the central bank does not deal in commercial debentures, only 
in government securities. It is thus important to understand what is 
the link between the rate ofinterest on treasury bills, on government 
bonds and on commercial debentures. 

First, the rale of interest on debentures will almost always be 
higher than on government bonds. Commercial bonds involve a 
greater risk than do government bonds, certainly in developed 
countries. Government securities are the safest possible securities, 
the danger of repudiation is, for all practical purposes, non-existent 
in developed countries. Commercial enterprises, however, do some¬ 
times find it impossible to meet their liabilities. No firm, however 
reputable, can guarantee that changes, for example, in consumen 
tastes, or in the costs of research and development will not affect its 
profits. British readers will think of firms like Rolls-Royce. The 
greater risk incurred by those who invest in commercial bonds 
means that they normally demand an appropriate return. The more 
risky the firm, the higher the return demanded will be. 

If we describe the rate of interest on government bonds as the 
•pure’ or ‘riskless* rate ofinterest, the rate ofinterest on commercial 
debentures will exceed this ‘pure’ rate by a 'risk premium*. There 
will be a relatively stable differential between the rate of interest on 
government bonds and that on commercial bonds. At the same time, 
the rale of interest on the debentures of particular firms will differ 
according to the presumed 'risk*, in this case of the failure of the 
particular firm issuing them. The rate of interest on government 
bonds and on industrial debentures will, however, fall and rise m 
unison. Government bonds and commercial bonds are close sub¬ 
stitutes. Central bank action which lowers the rate of interest on 
government bonds will lower rates on industrial debentures too 
This does not mean any serious qualificaUon to the theory’- U hen 
we discussed liquidity preference, we assumed that people could 
choose between holding money or one sort of bond. Wc aaumed that 
there were no other close substitutes for money and bonds, and 
ignored what would happen if there were. Our admission that thert 
arc various kinds of bonds means that the demand for money is . 
slightly more complicated phenomenon than we have made it appear 
Nevertheless, if we assume a close link between interest rates oi 
government bonds and on commercial debentures, we can sec that. 
fall in the rate ofinterest on government securities will affect intercs 
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rales on commercial debcniures, which are an important influence 
on business investment. Indeed, we can go further and suppose that 
all interest rates will rise and fall together. By acting on prices of 
government bonds, the central bank can change the rate of interest 
at which firms can borrow when they issue debentures. Indeed, it can 
also alter the rate of interest that individuals have to pay if they 
borrow money to buy houses, cars and so on. 


7. Why 
money 
interest rates 
are positive 

7./ The H<}uidity 
trap 


The other point is ver>' important. Indeed, it is the distinguishing 
characteristic of the Keynesian thcor>’ of the rate of interest. We have 
already seen that the size of the increase in the money supply which 
the central bank has to bring about in order to cause a given fall in 
the rate of interest will depend on the 'elasticity' of the liquidity 
preference schedule. The steeper (the less interest-elastic) the liquidity 
preference schedule, the larger the fall in the rate of interest obtained 
from a given increase of the money supply. However, it is important 
to realise that interest-elasticity may well be different at different 
rates of interest. If the central bank wants to lower the rate of interest 
from 6 to 5 per cent, it is likely that it will be able to do so much more 
easily than if it wants to lower it from 3 to 2 per cent. This is partly 
because the proportionate change is greater. It is also because the 
lower the rate of interest, the more likely people are to think that it 
will rise again in the near future, with the consequent danger of 
capital losses for bond holders. The lower the interest rate is, the 
harder it will be to persuade those who deal in bonds, whether 
professionals or not, that high bond prices are likely to persist. This 
is because, in order to reduce the rate of interest to any level, the 
central bank has to buy up all the bonds owned by anyone who thinks 
that the exisUng price of bonds is too high to last. The lower the rate 
of interest is, the more people will think that this is the case and the 
more bonds the central bank will have to buy. 

One can go further even than this. Keynes put great emphasis on 
his belief that there were strong forces preventing the rate of interest 
falling below a certain level, which he thought was probably between 
2 and 4 per cent. Once the rate of interest fell to this level, he thought 
that evetyone would become convinced that it could not fall further, 
and that it might well rise again. The central bank would be unable 
to bid up the price of securities farther even if it bought up all the 
securities in existence. In other words, at this point liquidity prefer- 
ence would have become absolute, or infinite. All the extra money 
which the central bank created would be absorbed by the community 
without inducing any fall in the rate of interest. 

Keynes therefore held that the liquidity preference schedule was 
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Fig. 22.6 


y.2 Transactions 
costs 



asymmetrical as one moved downwards along it. Beyond a certain 
point, he thought that it became horizontal; that liquidity preference < 
became absolute. This is shown in Fig. 22.6. Here, when the rate of 
interest falls to 2 per cent the liquidity preference schedule becomes 
infinitely elastic—it becomes a horizontal straight line. The rate of 
interest is so low that no further rise in bond prices can occur. The 



Amount of money demanded 

lower the rate of interest, the greater the risk of capital losses if it 
rises again, and the smaller the likelihood that a further fall will 
bring about capital gains. In addition, the gains in the hope of which > 
these capital losses are risked arc very small. A man may be willing to 
risk a capital loss on a security which brings him j(^io a year in interest, 
but he will not be so keen to do so if it brings in only £2. Yet when the 
rate Is 2 per cent, the risk (and the pMtential size) of such a capital 
loss is much greater than when it is to per cent. 


11 may be wondered why it is that at such rates of interest evcr>'one 
feek that 'rock bottom’ has been reached. Indeed, it is likely that 
no one would be prepared to hold securities at such low rates of interest, 
even if they were expected to persist. One reason is that there is always 
some trouble and expense to be incurred in turning a security into 
money. Yet money can always be spent at a moment s notice; H is 
perfectly liquid. It b therefore necessary to offer everyone who buys 
securities some small inducement if he is to be persuaded to put his 
money into illiquid assets. He has to be compensated for their 
'imperfect moneyness'. It follows that the rate of interest cannot fall 
to zero; money and securities can never be perfect substitutes. Indeed, 
it should be remembered that any argument like this which talks of 
the individuals switching their resources from one asset to another 
has to take account of the cost of the necessary transaction. TTiough 
this has usually not been stated explicitly in this chapter up to this 
point, it should always be remembered. 
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7.^ Commercial 
risk 


7.^ Influences 
counteracting the 
liquidity trap 


(a) Stamped 
money 


(b) Inflation 


This argument holds for government securities. They always earn a 
positive rate of interest, partly because they are imperfect substitutes 
for money but mainly because, when interest rates are very low, most 
people feel that they are bound to rise in the future. Turning to 
commercial bonds, we have seen that there is an additional reason 
why interest rates cannot fall very low. The rale of interest on such 
bonds has to be high enough to cover the risk of default by the' 
borrower. The rate of interest which borrowers have to pay will 
remain substantial even if the ‘pure’ rate of interest, where no such 
risk of default exists, falls to a negligible hgure. 


Economists often describe the situation where the liquidity preference 
schedule becomes horizontal, as the 'liquidity trap'. Any attempt to 
reduce the rate of interest further fails because all extra money 
created by the central bank is caught in this ‘trap’. 


The conclusion Keynes drew was that the prospects for increasing 
investment by lowering the rate of interest were not very bright in 
situations where the rate of interest on commercial debentures would 
have to fall below 3 4 P**" cen* in order to increase investment. 

Ingenious solutions to this problem have been put forward. One 
suggestion was that governments might introduce ‘stamped’ money; 
that the holders of money might have to put a postage stamp on every 
bank note at intervals, thus introducing a cost for holding money. 
Presumably charges would also be levied on bank deposiu in pro¬ 
portion to their size. This would mean that bonds, which would not 
be stamped , would be able to bear a very low rate of interest— 

one. The aim \yould be lo stimulate 

investment, 


Wc have perhaps achieved similar results through inflation since 

Keynes $ time. Since 1945 real rates of interest on bonds (after 

allowing for the effect of inflation on interest payments) have beUme 

ver>^low. At Umes, m many countries, they have been negative. By 

aca^nt rafoer than design, wc hate achieved this result for short 

^no^. Perha^ this has encouraged investment. In theory, it should 

have done, so long as inflation did not reduce prospective >iclds in 
proportion. 
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8 . Some post* 
Keynesian 
ideas on 
interest 


8 .! The roU of 
wealth 


8 .2 The choice 
of a portfolio of 
assets 


Perhaps the most important development in interest-rate theory 
since Keynes wrote has been the integration of the three motives for 
holding money. Modem economic theorists explicitly reject the idea 
that the transactions demand for money bears a simple, proportional 
relationship to the level of transactions in the economy. As we have 
seen, they accept that money holdings simply represent a different 
kind of inventory and that the size of the inventory of money held for 
transactions purposes will be smaller when the rate of interest is 
higher, and vice versa. However, they argue that the amount of 
money held will continue also to be a function (probably a complex 
one) of income. This means that economists now see the whole 
demand for money as determined both by the level of income and 
by the rate of interest. 


More than this, a good deal of the discussion of the rate of interest 
since Keynes wrote has cast doubt on the importance of short-term 
speculation on changes in the rate of interest as a major cause of 
changes in the demand for money. It has also emphasised that wealth 
(as well as income) is a factor determining the size of the demand for 
money. This has interesting results because the value of individual 
and collective wealth depends, in turn, on the rate of interest. As we 
have seen, the lower the rate of interest, the greater the capital value 
of bonds. This applies to other assets too. Since the capital value of 
any asset is the (discounted) value of its future earnings, a lower rate 
of interest increases the value of all capital assets; it raises total 
wealth. Similarly, a rise in the rate of interest will raise the discount 
rale which has to be applied to the future earnings of assets and so 
will lower their present value. This means that if the government 
uses economic policy measures (for example, tax changes) that have a 
smaller (or less-easily calculated) effect on the rate of interest they 
will also have less effect on total wealth and so, perhaps, on the 
demand for money. 


Perhaps the most important post-Keynesian development has been 
the abandonment of Keynes’s simple distinction between money and 
bonds as the only assets between which individuals have to choose. A 
number of writers, especially Tobin, have emphasbed that both 
individuals and institutions arc concerned with building upportfolios 
of assets, in which money, short-term securities, long-term securities 
and physical assets of various kinds all find their place. The result is 
that anyone who holds financial assets will have to behave in the way 
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8 .^ ‘Shortening' 
the portfolio 


we saw, in Chapter i8, that banks have to behave. He has to balance 
liquidity against profitability. He has to ensure that he has sufficient 
assets that are less liquid but more profitable to balance the assets 
which are less profitable but more liquid. The percentage which 
liquid assets bear to total assets will depend on the likelihood that 
the individual will need cash quickly. And, in post-Keynesian 
analysis, cash need not mean bank notes or non-interest-bearing 
bank deposits. Cash can be defined to suit the purposes of the theorist 
(or the econometrician) considering a particular problem. It can 
include deposits in savings banks, hire-purchase companies, building 
societies and so on. 

Perhaps the most important development is an insistence on the 
fact that professionals dealing on the Stock E.xchange, as well as 
banks and insurance companies and other institutions, who have 
sold long-run bonds because they fear a rise in the rate of interest will 
not actually switch into cash. They will switch from long-term to 
short-term securities. For the individual the choice may again be 
not to hold actual cash but to put funds temporarily into a building 
society, a savings bank or a hire-purchase company. Again, he may 
be seen as investing in a short-term security in the sense of one that 
can be redeemed without capital loss, though some economists 
would again argue that, despite earning interest, he can still be seen 
as holding 'cash’. 


Expectations still enter in, of course, as in Keynes’s original theory. 

Anyone who thinks that the rate of interest is going to rise can switch 

some or all of his long-term holdings into shorter ones. He can 

preserve the capital value of his assets without needing to sacrifice 

interest by holding actual cash. The expectation of a rise in the rate 

of interest will therefore still rediue the average length of life of the 

a^ts which individuals wish to hold. It will ‘shorten’ their portfolios. 

Similarly, the expectation of a fall in the rate of interest will lengthen 

the avei^e life of the assets which people want to hold. Keynes 

saw the ‘shortening’ of a portfolio as a switch from one asset (bonds) 

into the only other one he recognised (cash). The more general 

theory of liquidity preference now favoured by cconombts looks at 

portfolios which wntain assets of various kinds, not simply cash 
and bonds. 

What Aen happens can be seen by considering Fig. 22.7. An 
uiAvidual u here confronted wiA the kind of choice Aat individuals 
ao lace. He has to choose what proportions of his assets to hold in cash 
in short-term securiti«, in long-term securities and in physical assets’ 
An expectation of a rise in Ae rate of interest will lead Ae investor to 
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shorten the average length of life of the assets he holds. He will move 
towards the left-hand end of the spectrum in Fig. 22.7. He may well 
not choose to hold more actual cash, but he will certainly hold more 
short-term and fewer long-term securities. 


Fig. 22.7 


(a) The effect on If everyone does this, the result is likely to be that expecutions are 
interest rates borne out. Long-term interest rates will rise, though short-term 

interest rates may fall somewhat as some funds move from long-term 
securities to shorter ones. What if <2// holders of long-term securities 
decided, at a particular moment, to sell these and reinvest in short¬ 
term securities? 

The analysis earlier in this chapter shows why this would not 
happen. Ifa// investors tried to sell long-term securities because they 
thought their price was too high, the price of these securities would 
fall at once, or very quickly, to that level which investors as a whole 
thought could be sustained. The increase in the rate of interest on 
long-term securities would take place before enough of them had been 
sold to make many funds available for moving into shorter ones. The 
process by which a change in views about the future of the rate of 
interest alters people’s relative holdings of different kinds of asset is 
therefore more complex than the simple Keynesian model makes it 
appear. 



(b) The effect on 
investment 



Of course, if the desired portfolio of assets for individuals and firms 
shifU to the left along the spectrum in Fig. 22.7, this will mean a 
relative loss of desire to hold long-term assets of all kinds, including 
buildings, machinery and other capital assets. Another way of 
putting what we said in Chapter 21 is therefore that, if the preference 
of individuals and organisations shifts toward short-term and away 
from long-term assets, this will reduce the willingness of the com¬ 
munity to hold (or indeed to build) physical assets like factories 
and machines, most of which have longish lives; and, in the case of 
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8.4 The role of 
Ike monetary 
authorities 


(a) Switching 


buildings, very long lives. This will reduce investment in new physical 
assets. In Chapter 21, we depicted thb as the result of an increase 
in the rate of interest. Here, we look at the problem in a more 
sophisticated way, and link it to a ‘shortening’ of the total portfolio 
of different kinds of asset that the community wishes to hold at any 
moment of time. 


In ail of this we have ignored the role of the monetary authorities— 
the central bank and the government. If the monetary authorities 
want to lower the rate of interest, the preceding analysis show.s that 
it may be possible to do this without necessarily increasing the money 
supply as much as Section 22.4 implied. What the monetary authori¬ 
ties have to do is to buy long-term securities and to obtain the funds 
required by selling short-term securities. 


Such a process is known as ‘switching’. It will lower the long-term 
rate of interest, though possibly at the expense of raising the short¬ 
term rate somewhat. This may be acceptable if the fall in the long¬ 
term rate increases investment. If it docs not, then the monetary 
authorities will have to increase the size either of the commercial 
banks’ deposits with the central bank or of their holdings of short¬ 
term government securities, for example, treasury bills. Thb b likely 
to increase the money supply cither directly, because the commercial 
bank’s deposits with the central bank have increased, or indirectly 
because the increasing supply of treasury bilk increases the liquidity 
of the banks and allows them to lend more freely to public and private 
industry. If the monetary authorities operate In thb way to reduce the 
supply of long-term securities and to increase that of short-term 
secunt^ they wiU, of course, be altering the structure of the national 
debt. They ^1 be shortening the average maturity of the national 
debt, and wc^mg the proportion of short-term to long-term 
secunucs in it. This extends what was said about banks in Chapter 
18, much monetary poUcy b concerned with altering the structure 

w“>™dmg our vir„ .o thr whole 
rammumty. We are looking at alterations in the lelationship between 

i^^If^o ofindividuah, banks and the government 

th^«^T of <J>ese assets is important. Altering 

upply, operaung on the assets of the non-bank public can not. 
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(b) Funding The opposite process can, of course, be undertaken as well. The 

monetary' authorities may engage in ‘funding’. They may sell long¬ 
term securities to the public, thus raising the long-term rate of 
interest. They may then use the funds so acquired to reduce the 
supply of short-term securities. As with ‘switching’, ‘funding’ can 
have different combinations of effects on the rate of interest and on the 
money supply. If a small amount of selling of long-term bonds by the 
central bank increases the long-term rate of interest substantially, 
there will be little effect on the quantity of short-term securities and 
therefore on the banks’ cash and liquidity. On the other hand, if 
sales of long-term bonds have little effect on the long-term rate of 
interest, the central bank will have to sell large amounts of bonds to 
have much effect on the interest rate. This will cause a large reduction 
in the public’s cash and other relatively liquid assets, especially 
treasury bills. The fact that monetary policy can affect the rate of 
interest and/or the quantity of money is important. We have already 
emphasised this, but have not so far made clear the complexity of 
the real-world process. One is concerned not merely with money 
and bonds, but with the whole spectrum of assets, financial and 
physical. 


t 9 .5 Somf 
general 
equilibrium 
complications 


This complexity arises partly because of the fact that we arc dealing 
with a general-equilibrium problem. For example, while central 
banks will normally deal only in short- or long-term government 
securities, individuals may well deal in equities too. 


(a) A There is a complication here. At a given moment of time, a rise in the 

complication rate of interest is likely to reduce the values both of bonds and 

equities; a higher rate of discount will have to be used (with given 
prospective yields) to estimate the present value of any equity. 
However, if the rise in the rate of interest reduces investment, it will 
probably also reduce GNP and so business profits. This in turn is 
likely to lead to a greater fall in equity prices than in bond prices, 
because the interest payment on Iwnds is a fixed and guaranteed 
sum of money. The difficulty in bringing equity prices into the dis- 
cussion is therefore that they depend not only on the rate of interest 
but also on the marginal efficiency of capital. On the other hand, 
bond prices depend only on the rate of interest. The result is that i 
we bring equities into the discussion we are dealing with supply 
factors (in the shape of the rate of interest) and demand factors (m 
the form of the marginal efficiency of capital) simultaneously. T is 
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is obviously one reason why Keynes’s original analysis found i( easier 
to deal with money and bonds as the only two alternative assets. 
Keynes reduced the complexity of the analysis, but at the expense 
ofsome loss of realism because the problem he was tackling was really 
a general equilibrium one. 


9. Empirical 
evidence on 
the demand 
for money 

p. / Dots the 
liguidilY trap 
exist? 


There has been a great deal of econometric work in recent years, 
aimed at discovering whether or not the Keynesian liquidity trap’ 
exists. Work, soon after World War II, by Tobin attempted to 
isolate ‘idle’ cash balances from those required for transactions 
purposes. His analysb suggested that there was a hyperbolic relation¬ 
ship between idle balances and interest rates. TTiis implied that there 
was a liquidity trap, because the demand curve for idle balances 
approached the horizontal as the rate of interest fell. This study was 
published in 1947, but recent work has failed to identify a similar 
relationship. It is thought that the major reason for this is that Tobin 
did not allow for the influence of total wealth on liquidity preference. 
More recently, a major study by Bronfenbrenner and Meyer has 
attempted to relate the demand for ‘idle’ money to three variables: 
to the short-term interest rate, to wealth and to ‘idle’ balances held in 
the previous year. Their conclusion was that the demand for idle 
balances was interest-inelastic, with no tendency for interest- 
elasticity to increase as the interest rate fell. They naturally saw this 
as evidence against the existence of the liquidity trap. At about the 
same time, around i960, results of other studies were published by 
Friedman and by Latani. Using the permanent-income hypothesis, 
Fnedman produced a demand function for money which was not 
interest-elastic. On the other hand, Utan6 found that the ratio of 
money to income was a function of the long-term interest rate. Again, 
Meltzer, relating the demand for money to wealth rather than income 
found a substantial intcrest-elasUcity of demand for money. 


g.2 Some 
empirical 
evidence 


The <^dence is obviously inconclusive, and it is tempting to say th; 
^ should ^g to the idea of the liquidity trap because this 
essential to the Keynesian approach to macro-economics. Withoi 
going so lar, our view is that the idea that there will be some lo^ 
^uve rate of mterest at which the demand for money becom 

Ce«^inly, British experience around 194 

reSuce^h attempted t 

reduw the long-term interest rate to ai per cent, suggests that 

liquidity trap docs sometimes operate. Dalton’s effort m reduce th. 
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long-term interest rate had to be abandoned in face of the fact that 
no one was prepared to take the bonds the government was trying 
to issue at such low interest rales. Against this, however, is the fact, 
already mentioned, that 'real' as distinct from money interest rates 
were negative in many major countries during parts of 1970 and 
1971. In the UK, with prices rising by about 10 per cent between 
1970 and 1971, rates of interest on long-term government securities 
of between 8 and ro per cent meant zero or negative ‘real' rates of 
return. While there may be some low, positive mon/j' rate of interest 
at which the demand for money becomes infinite, it seems dial the 
real rate of interest at which this happens, if it happens at all, will at 
times be a negative one. The issue, which unfortunately is a very 
important one, remains in doubt. One can only hope that further 
econometric work will resolve it one way or the other before too long. 
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The macro-economic system 


1. The 

determinants 

of 

employment 


Moving towards a complete understanding of macro-economic ihcorv' 
is rather like building a house. One has to Icam about the meaning 
and importance of the various bits and pieces before one can pul 
them together and see the whole building in its entirety. We have 
now reached a stage where we can start the building operation and 
sec what kind of explanation of the way a modem economy operates 
and what kind of solution to its problems macro-economic theory 
offers. We have been able to give a number of hints about the way 
in which the different parts of the system behave, but we have not 
yet shown how they all hi together. 

We shall do this in three suges. First, we shall give a brief, verbal 
outline of the way a macro-cconomic system works. Finally, we shall 
look at it diagrammaiically. 


2. A verbal 
description 


As wc saw at the beginning ofour analysis of macro-economic theory, 

we can safely assume that employment is a function of income. When 

a community has a large income it has high employment; when its 

income is smaU, employment is low. But looking at a countiy's 

income means only looking in another way at the sum of expenditure 

on both consumpUon and investment goods by individuals, firms and 

the government. In order to explain why income or employment is 

high or low, we must consider the size of these three items-consump- 

Uon, investment (public and private) and government expenditure 

on current account. These are the items of expenditure on which 
income depends. 

As we have seen, consumption, investment and government 
ex^nditure on current account depend in turn on various other 
factors, t^ch are therefore the ultimate determinants of the level of 
activity. The relationship between these variables stated in Keynes’s 

This gives, in a rather crude 
form, the relauonship between the important variables in the macro- 
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Table 23,1 


2.! How can in¬ 
come and employ- 
menl be inci eased? 


economic system. The first equation simply states that the GNP, or 
income (T), is made up of consumption, investment and government 
expenditure on current account. The remainder of Table 23.1 shows 
how these components of income are determined. 


r - c 

1 


I ^ 

j_ 

G 

1 1 

T The propensity 

f- 

The rate of 

-1 

The marginal 

to consume 

interest 

efficiency of 




capital 


The supply Liquidity Supply Prospective 
of money preference price yield 


Consumption depends more than anything else on the level of 
income (T) and the community’s consumption function, though it 
is also somewhat affected by the quantity of assets owned by members 
of the community. As wc saw, the average propensity to consume 
decreases in the short run as income rises, though it appears to be 
roughly constant in the tong run. In the pure Keynesian analysis, 
investment depends on the marginal efficiency of capital on the one 
hand, and the rate of interest on the other. Again, the marginal 
efficiency of capital depends on prospective yield and supply price, 
while the rate of interest depends on the demand for money- 
liquidity preference—and the supply of money. Going beyond the 
original Keynesian analysis, we saw in Chapter 21 that while a good 
deal of investment will be autonomous, or long-range, most invest¬ 
ment by firms will be ‘induced’ by changes in the level of income. In¬ 
vestment by the government is likely to depend mainly on forces like 
the rate of growth of population and society’s view of what amount and 
kind of investment it is desirable for the government to carry out. 
Similarly, government expenditure on current account b not much 
influenced by economic factors, except perhaps in the sense that a 
higher level of income will allow the community to choose, if it wishes, 
for the government to carry out more higher-quality activities now 
that the higher level of income makes this possible. Government 
expenditure, both on goods and services and on capital assets, depends 
very much on the policy of the government of the day, the mood of 
society and the influence of pressure groups. 


4 

In Tabic 23.1 we see in a simple form the shape of a macro-economic 
system of the kind wc have been discussing in Part Two. On the 
basis of this table wc can trace the effects of a change in one variable 
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(a) How to 

increase 

consumption 


through the economic system. More important, we can ask questions 
like: How can unemployment be reduced? 

First, we know that employment depends on income, so that an 
increase in employment can only come from an increase in income. 
From the equation T=C+I+G we see that an increase in income 
requires an increase in C, /or G. How can this be brought about? 


Consumption depends on income itself and on the consumption 
function. Since income is a dependent variable, it can be altered only 
by altering the independent variables in the system. However, it may 
be possible to modify the consumption function. If the consumption 
function can be raised—if people can be induced to spend a greater 
proportion of disposable income on consumption—income will rise. 
As we saw in Chapter 20, the consumption function depends on the 
psychology of consumers. Unless consumers can be persuaded to 
change their behaviour, consumption cannot increase. It is reasonable 
to think that consumers’ behaviour would be difficult to alter and 
that consumers would resent interference with their habits. There 
are, however, some possibilities. 

First, the rich tend to have a lower propensity to consume than 
the poor. If one takes income away from the rich (for example, in 
taxation) and gives it to the poor (for example,-in welfare benefits), 
one can increase consumption. In this way, the propensity to consume 
for the community as a whole can be raised. Consumption and 
income will both rise with it. Thb may sound a somewhat drastic 
procedure; it has not been used very much. This is so despite the fact 
that, in the 1930s, partly under the influence of Keynes, it was often 
argued that redistribution of income from rich to poor would be 
an effective way of raising effective demand and so increasing 
employment. 

Keynes himself was not particularly attracted to thb line of action. 
He thought that those who advocated an attempt to increase con¬ 
sumption as the real solution to the problem of unemployment laid 
a little too much emphasb on increased consumption at a time when 
Acre b stiU much social advantage to be gained from increased 
investment’,* adding: i am myself impressed by the great social 
advantages of increasing Ae stock of capital until it ceases to be 
scarce.’* NcvcrAclcss. Keynes felt that Ae wisest course, in the end, 
might be to advance on boA fronts at once’.* It is not surprising, 
Aerefore, Aat Keynes should have laid more stress on ways of 

^Gmftal Theoi^^ p. 525. 
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(b) How to 

increase 

investment 


increasing investment than raising consumption. It is one of the 
minor ironies of our time that capital k still scarce, despite Keynes’s 
confidence that the problem of capital scarcity would soon vanish. 
Nforeover, there have been few serious attempts to alter the distri¬ 
bution of income in most countries. What re-distribution has taken 
place has been concerned less with reducing unemployment than 
with achieving other political and social objectives like greater 
equality of incomes. 


If it is difficult to alter consumption in order to increase the level of 
activity, what about investment? We have seen that autonomous 
investment tends to be relatively unaffected by economic facton, 
though it is true that governments can speed-up or delay investment 
which is carried out in the public sector. Investment by private firms 
depends on the schedule of the marginal efficiency of capital, and 
on the rate of interest. The schedule of the marginal efficiency of 
capital slopes downwards to the right. With agiven marginal efficiency 
of capital schedule, more investment will be forthcoming only if 
money to carry it out can be borrowed more cheaply. At a given rate 
of interest, there will be more investment only if the marginal effi¬ 
ciency of capital schedule can be moved to the right. The aim of any 
community which seeks to create investment must therefore be either 
to raise the marginal efficiency of capital or to lower the rate of 
interest. 

The mai^nal efficiency of capital ’can be increased only if the 
prospective yield ofassets rises, or if their supply prices fail. The supply 
price of assets is not likely to respond much to deliberate attempts 
to lower it. It b not possible to do much in the short run to alter 
physical conditions of production. The prospective yield of invest¬ 
ment in general is probably easier to alter, though, as we shall see, 
it is easier to alter downwards than upwards. One popular method 
of altering prospective yield b to give firms investment grants, or to 
allow them to write-off (depreciate) assets against taxation more 
quickly. This is a way of making the purchase of capital assets more 
profitable. For, if the asset is not bought, the investment grant is not 
paid; accelerated depreciation of it b not possible. Government 
encouragement to investment of thb kind will increase the intenial 
rate of return on all investment projects. It therefore moves the 
marginal efficiency of capital curve to the right. However, even here, 
it is probably easier for a government to create business pessimism 
than to make businessmen optimbtic. Tough speeches by govern¬ 
ment ministers, predicting bad economic conditions in the future; 
an increase in taxes on profits and therefore on the fruits ofinvestment; 


A verbal description S39 


or cuts in investment grants will reduce investment fairly quickly. 
Attempts to work in the opposite direction may do little to stimulate 
investment, unless GNP is already increasing. It is much harder to 
make businessmen optimistic than to alarm them. The only way in 
which businessmen can be persuaded to invest more is if they 
genuinely believe that the demand for the output of the assets will 
be there when they have been acquired. Certainly, experience in the 
UK in the 1960s and 1970s suggests that businessmen have to be 
unusually impressed by government exhortation if they are to be 
persuaded to invest in capital assets ahead of the actual appearance 
of increased demand. Consequently, the best way of increasing 
prospective yield is to increase demand cither by increasing con¬ 
sumption or by increasing government expenditure. 

At first sight, the rate of interest may seem to provide a rather 
more attractive target for would-be employment creators. Depending 
as it does on the demand and supply of money, the rate of interest is 
likely to be responsive to judicious intervention. Liquidity preference, 
being another psychological phenomenon, may well be best left 
alone. If it can be altered at all by government action, it is probably 
easier to increase than reduce. It is usually easier for governments to 
frighten bond-holders than to make them confident by exhortation 
alone. The amount of money, being under the control of the monetary 
authorities, seems much more suited to government action. By 
increasing the supply of money, with a given liquidity preference 
schedule, the rate of interest can be reduced and investment increased. 
Even here, there are snags. We have already seen that Keynes 
believed in the existence ofa liquidity trap, where liquidity preference 
became absolute at a positive rate of interest, and it was impossible 
to reduce the rate of interest further. Keynes’s great fear was certainly 
that the simultaneous existence of a liquidity trap, and of a (steep) 
marginal efficiency of capital schedule that was inelastic to changes in 
the rate of interest, would prevent monetary policy having much 
effect on the level of investment. However, we must not be too 
pessimistic. As we shall see in Chapter 24, changes in the money 
supply do appear to lead to significant changes in the level of activity. 
Keynes may have been too pessimistic. 


Nevertheless, it is likely that increasing government expenditure will 
be the most effective way of increasing the level of activity quickly. 
So far, we have largely ignored it. The reason b that government 
expenditure does not depend closely on independent economic 
variables like the rate of interest or the consumption function. As 
we have already seen, it is under the control of poUticians and is 


(c) Changes in 

government 

expenditure 
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2.2 How can 
demand prf^snre 
be reduced 


(a) Increasing 
productivity 


relatively little affected by economic forces. It is precisely for this 
reason that increasing government expenditure is a particularly 
effective way of increasing employment. Alone of all the elements of 
the GNP. looked at from the expenditure side, it can be controlled 
at will by government. 

The government can therefore influence the level of activity in 
two ways. First, it can use fiscal or monetary policy, as outlined in 
the preceding paragraphs. Second, it can spend money, cither on 
current account or on capital goods, and so increase the GNP 
directly. Where the aim is to increase investment, the state can under¬ 
take whatever investment projects appear desirable, without loo 
close a calculation of their prospective yield. Keynes, in particular, 
suggested that the government could offset the vagaries of the 
marginal efficiency of capital in this way. This, then, is how govern¬ 
ment action can increase the level of activity. 


Similarly, government policy can reduce aggregate demand and so 
reduce inflationary' prcs.sure. Macro-economic theory really is a 
‘generaf method of analysis. It can explain the problems of inflation 
and over-employment just as easily as those of unemployment. In 
the same way as unemployment results from a deficiency of aggregate 
demand, so inflation occurs when aggregate demand is higher than 
that required to buy the full-employment output at the current level 
of prices. 


This raises one important point. When there is unemployment, 
macro-economic analysis can ignore aggregate supply. It then seems 
foolish to try to increase aggregate supply (at constant prices), for 
example, by raising the efficiency of labour. It seems more sensible 
to try to ensure that all unemployed labour is at work before trying 
to make men and machines produce more. When full employment 
has been reached, this objection vanishes. The cause of inflation is 
that the aggregate demand price exceeds the aggregate supply price 
at full employment. One way in which equilibrium could be reached 
would be if the aggregate supply price could somehow be raised. 
When there is full employment, this cannot be done by putting more 
men to work and hence raising the aggregate output of the com¬ 
munity. There arc no more men to employ. Yet the aggregate supply 
price must rise to equal the aggregate demand price. If the economy 
is one with relatively free markets, iheonly way in which the aggregate 
supply price can be increased is through a rise in the prices of goods 
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(b) Reducing 
consumption 


and of factors of production —through inflation. The full-cmploy- 
ment output will then be sold for an amount of money equal to tlie 
aggregate demand price; output will not have increased, but the 
value of aggregate supply will have risen to equal the value ol 
aggregate demand because of price increases. 

Of course, there is now the possibility that increased output may 
come, not from taking on more men, since they are all employed, 
but from enabling each to produce more cflicicntly. It may be 
possible to devise new production methods and better ways of 
organising activity, or to invent new machinery. Certainly, if there 
is an excess of aggregate demand over aggregate supply at the full 
employment level of activity, everything possible should be done to 
increase output. One needs an upward shift of the aggregate supply 
schedule. In so far as the aggregate supply price can be increased 
through more goods of all kinds being produced by the same number 
of men, and not through prices being increased, this is all to the goo<l. 
Nevertheless, the extent to which this can be done quickly is often 
exaggerated in public discussion. In the short run, productive 
efficiency cannot be increased very much; a reduction in aggregate 
demand is the only way to avoid inflation. In the long run, evciy thing 
must obviously be done to obtain increased output from the same 
labour force by improving industrial efficiency. Only to the extent 
that this can be done will there be an improvement in the standard 
of living. This is one of the issues we shall look at in •^art Three. 
However, it is important to realise that there is likely to be relatively 
little scope for increasing aggregate supply by improving efficiency 
in the short term. In most developed economies, it is difficult to 
increase output per man by more than 3 to 4 per cent per annum, 
however strenuous an effort is made. If inflation is proceeding at a 
rate higher than this, a reduction of aggregate demand is the only 
way to avoid price rises. It should be noted here, that if this were an 
open economy, increases in domestic prices could be avoided by 
allowing the excess of.aggregate demand over aggregate supply to 
be taken up by an increase in imports and/or a reduction in exports. 
Enough extra goods and services would be available to the community 
for there to be no excess demand for home produce. If the balance of 
payments were not sufficiently strong, this would then lead to a 
balance of payments problem. But at least it would eliminate the 
inflationary pressure and keep down domestic prices. A reduction 
in the balance of payments surplus (an increase in imports relatively 
to exports) is deftationary. 


If none of these courses of action are acceptable and the objective 
is still to reduce aggregate demand, the government must operate 
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(c) Reducing 
investment 


on consumption, on investment or on its own expenditure. Again, 
because consumption depends on income and on the consumption 
function, consumption can be reduced only if the propensity to 
consume can be altered, perhaps by people being persuaded to save 
more at each level of income. In times of economic crisis, or of war, 
it IS sometimes possible to reduce or eliminate an excess of aggregate 
demand by persuading people to save more for patriotic reasons. 

It is doubtful whether very much can be hoped for in this direction 
in normal times, though it is possible that raising rates of interest 
may do something to increase savings, particularly if backed up by 
exhortation. It is much more likely that taxation will have to be used 
to reduce aggregate demand. Here again, as we saw in Chapter 19, 
the remedy will not work if the increased taxes are paid out of income 
that would otherwise have been saved. A major difficulty is that times 
of inflation are times when people are likely to be saving less, not 
more. Since prices are rising, people want to keep up their spending 
in order to maintain their existing standards of living. Again, the fact 
that prices arc rising means that a rational consumer will wish to 
buy goods now rather than in the future; if he waits, prices will have 
risen further. 

Reversing the argument used about unemployment, one solution 
might be to redistribute incomes from those with a high propensity * 
to consume (the poor) to those with a low propensity to consume 
(the rich). However effective it might be economically, it will be 
politically difficult to pursue such a policy very far in most countries. 


It is much more likely that investment will be the clement in expen¬ 
diture that has to be reduced. Investment by business can be reduced 
either by lowering the prospective yield or by raising the rate of 
interest. Governments may reduce the prospective yield, for example, 
by withdrawing grants to investment that were already being made, 
by increasing taxation from profits or simply by pronouncements that 
make businessmen more pessimistic about the future. Similarly, the 
rate of interest will often rise automatically in times ofhigh employ¬ 
ment, because the demand for money for transactions purposes will 
increase with increasing activity and rising prices. Unless the supply 
of money is also increased, this will raise the rate of interest. If this 
automatic rise in interest rates is not sufficient, it will be possible to 
raise interest rates further by reducing the money supply. How far 
this will reduce investment will depend on the elasticity of the 
marginal efficiency of capita) schedule. We have seen that Keynes 
thought this would be rather inelastic. It is more likely to be altered 
by the overall cfTcct of a restrictive policy beginning to reduce con- 
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(d) Timing 
policy measures 


(e) Lags and 
government 
economic policy 


sumption and government expenditure so that the (downward; 
operation of the accelerator will reduce investment. 


This leads to an important point. Experience suggests that it b only 
too easy to pursue thb kind of restrictive policy for too long. Restric¬ 
tions on consumption, or government expenditure on current 
account, or uninvestmeni will be accentuated by the multiplier. A 
recession may well develop. Partly because civil servants and politi¬ 
cians will be reluctant to reverse their policies quickly, and partly 
because the lags in a modem economy are oflcn considerable, it is 
only too easy for reflationary measures to be taken too late. Then, 
the business community as a whole may well revise its estimates of 
prospective yields on investment downwards, perhaps drastically. 
The effect will be to lower the marginal effidcnc>' of capital, and to 
reduce the level of economic activity far too far for comfort. A 
restrictive economic policy introduced in the time of prosperity, if 
it b not reversed in time, may well cause excessive pessimism to 
replace the excessive optimism of the boom p>eriod. While it may not 
bring about serious deflation, thb can cause a very unpleasant 
recession. Once again, it b the unstable nature of business expectations 
which b at the root of the difficulty. 


Consequently, while we do not nowadays seem likely to see a seriou.s 
depression like that of the 1930s, business expectations do change 
rather more drastically than one would like. In times of high activity, 
businessmen tend to be too opUmbtic; in times of recesion, they 
tend to become too p>essimbtic. These swings of business opinion tend 
to be reflected in lags in the economy. If the government takes action 
to increase activity during a recession, thb action may well take 
several months to show any results. Particularly if the preceding ‘ 
restrictions have been kept on for too long, the government may then 
begin to panic and bring in new reflationary measures before the 
earlier ones have been allowed to show whether they are tvorking or 
not. One result b then likely to be that the recession b followed by a 
more violent recovery than the government intended. Again the 
fluctuauons are exaggerated. Lags may well occur with consumer 
«pcnd»ture, but they are likely to be much longer with investment. 
ITie insbtuuon of a system of investment grants may not increase 
mv«tment for two or three years. It takes as long as that to plan and 
build a modem plant. Moreover, even though businessmen may be 
makmg plans to increase mvestment quite soon after the investment 
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gninu arc introducc-d. it is not easy in a complex market economy 
to know exactly what they arc planning, though surveys of business 
intentions are now gi%ing useful information about this in many 
countries. 

The way that lags make government economic policy more difficult 
should never be overlooked. Indeed, as we shall see later in another 
context, it is sometimes argued by the ‘Chicago School’ of economists, 
in the United Stales, that the lags that occur in modem economics 
are such that the timing of most economic policy measures is bound 
to be misjudged. The Chicago School therefore argues that the best 
economic policy is one which intervenes as little as possible in the 
economy. They would advocate, for example, an economic policy 
which confined itself to increasing the supply of money by a percen¬ 
tage equal to the rate of growth of the productive capacity of the 
economy. Thus, for example, the money supply might be allowed to 
increase at 4 per cent per annum, with no other economic policy¬ 
making at all. 

What we have been saying is that while reducing aggregate demand 
is the best way to reduce inflation, it may not happen quickly enough 
to remove the temptation to overdo the deflationary measures. This 
is particularly true when a government is attempting to reduce 
inflation by reducing its own investment. Where governments are 
engaged in the construction of roads, or, indirectly through national¬ 
ised industries, of power stations or gas grids, it will not be feasible 
to cut down such activity immediately. The result may well be that 
reductions can only be made after a year or two has elapsed: by the 
time they occur the reduction in government expenditure will 
probably accentuate a recession already caused by a fall in private 
consumption and investment. Considerable lags may still occur even 
if it is its own current expenditure which the government cuts in 
order to reduce inflation. Few governments will be prepared, quickly, 
to cut the numbers of civil servants, members of the armed forces, 
etc. There is therefore every reason for fearing, with the Chicago 
School, that detailed intervention in the economy will make malten 
worse rather than better. 

The timing of economic policy measures, certainly in the UK 
during the last twenty yean, has been far from outstanding. It is 
true that if changes in government expenditure are the method 
chosen for deflating or reflating the economy, they can be decided 
on precisely and carried out exactly. But this is of little help if they 
are badly timed. Though this type of expenditure oflen bears the 
brunt of any attack on inflation, it is far from the ideal method. One 
cannot avoid a sneaking sympathy for the Chicago School in its 
belief that a ‘flexible’ economic policy often makes matters worse 
rather than better. 
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3. Equations 


j. / The liquidity 

preference 

function 


3.2 The 

consumption 

function 


Wc now move on to summarise macro-economic thcor>' using 
equations. While there is the disadvantage that one cannot now 
discuss the working of a macro-economic system with the subtleties 
and nuances that verbal analysis allows, an algebraic statement docs 
have thcoppositevnrtue of precision. It allows us to make the structure 
of a macro-economic system quite explicit. As we have seen, the 
first model of a macro-economic system to obtain general acceptance 
in most countries was the ‘Ke>’nesian’ one from the General Theory. 
Keynes himself clearly had such a complete system in his mind, 
although he rarely presented his mathematical functions explicitly. 
However, it was not long after the General Theory had been published 
that other economists gave their own summaries of what it was about. 
A useful mathematical formulation was published in an article by 
Dr Oscar Lange in 1938. Wc shall base our algebraic summary’ on 
that article. 


Dr Lange argued that the whole of the General Theory could be 
summed up in four fundamental equations, linking the main variables 
in the system. First, there is the liquidity preference function, linking 
the amount of money and the rale of interest: 

M=L(i,r) .(i) 

This equation shows that the amount of money (M) which people 
hold is a function of the rate of interest and the level of income. In 
the original Keynesian statement, the amount of money which people 
held under the speculative motive was considered to depend entirely 
on the rate of interest; that held under the transactions and pre¬ 
cautionary motive was seen to depend wholly on the level of income. 
Wc explained in Chapter 22 that economists now see the total demand 
for money as depending both on the rate of interest and the level of 
income. The functional relationship between M and i is therefore 
such that as i increases M falls and vice versa. With high interest 
rales, less money is held because it is worthwhile to speculate on a 
fall in interest rates in the near future. At the same time, it is also 
worthwhile to economise on cash held for transactions purposes. On 
the other hand, T and M both rise and fall together. The functional 

relaUonship, L, between M and j and T is the liquiditvprefercnce 
function. 


The second equation is: 

C=0()', i).( 2 ) 

This equation shows that consumption depends on the level of 
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income and on the rate of interest. As we have seen, Keynes felt that 
the most important relationship between these variables was between 
and C. As rises, C rises; as Y falls, C falb. He was less certain 
about the way in which, with a given income, consumption would 
respond to a change in the rale of interest. He felt that any effect, in 
whichever direction, would be very small. Many contemporary 
economists would agree that the rate of interest is not an important 
variable in this equation, though they would probably now wish 
to bring in a term representing the consumer’s wealth. The func* 
tional relationship, o, in Lange's second equation is the consumption 
function. 


3-3 

invfslmml 

Junction 


Third, there is the investment function showing what determines 
the level of investment: 

/=/■(«. C).( 3 ) 

We see here that investment depends on the rate of interest and 
on consumption. Investment depends on the rate of interest because, 
given the marginal efficiency of capital, investment will be greater ^ 
if the rale of interest b lower, and smaller if the rate of interest is 
higher. The marginal efficiency of capital, on the other hand, depends, 
in any given stale of expectations, on consumption. The greater the 
amount of consumption, the greater will be the marginal efficiency 
of capital: given the rate of interest, the greater investment will be. 
Investment depends on consumption as well as on the rate of interest. 
Contemporary cconombls would still accept this though they would 
wish to emphasise that the interest-elasticity of investment may be 
low. Moreover, many econombts today would wbh to dbtingubh 
between autonomous and induced investment, as we did in Chapter 
21. This would make the theory much more complicated, and we 
have tried to keep it simple. Because autonomous investment would 
be a function of time, its introduction would lead to the sort of 
dynamic analysb we shall study in Part Three. For the moment, 
we shall confine ourselves to a static analysb and retain Lange s 
original equation (3). Here, F is the marginal efficiency of capital 
function. 


An identity 


Fourth, there is an equation showing that income is identical with 
consumption plus investment: 


r=c+/. 


(4) 
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J.5 Equatiom 
and unknowns 


In these four equations, there arc five unknowns, A/, T, C, I and i. 
But since equation (4) is an identity, Y is given once wc know C and /. 
This means that wc can reduce the unknowns to four (excluding ?'), 
and the equations to three (ignoring equation (4)). We have only 
three significant equations. It follows that if we arc to work out the 
values of the unknowns from the equations wc must reduce the 
unknowns from four to three. Any system of simultaneous equations 
must have an equal number of equations and unknowns. Since there 
are only three effective equations in this system, wc must have only 
three unknowns to be able to solve them. One of the four unknowns 
must be given. The system is determinate only if wc know the sire 
of consumption, investment, the rate of interest or the money supply. 
Once we know the value of one unknown, we can discover the values 
of the other three from equations (i), (2) and (3). 

It is usual to take Af, the amount of money, as given, since this is 
the variable which is completely under the control of the monetary 
authorities. Wc then know A/, L, 0 and E, and can thus determine 
the values of C, / and i. Provided that the four equations are 
mutually consistent, the system will be in equilibrium. If tliey arc 
not consistent, changes in the variables in the system will have to 
occur to bring about the equilibrium of the whole system. 


4. A system 
of diagrams 


In order to make sure that wc have completely understood the mean* 
ing of these equations, it will be useful to put them in the form of four 
diagrams, as wc have done in Fig. 23.1. In Fig. 23.1a, we have the 
liquidity preference schedule (or function) showing what the rate of 
interest is when various amounts of money are held. Let us assume 
that the economy shown in Fig. 23.1 b originally in equilibrium with 
an income of Y„ (j(|6ooo). An amount of money of A/j ^ 

that time in existence; this means that the rate of interest will be 
ift (6 per cent), as can be seen in Fig. 23.1a. With the rate of interest 
at ij, (6 per cent), Fig. 23.1b shows that the consumption function is 
such that, out of the income Y^ (£6000), Co (;{;400o) will be spent 
on consumption.* Similarly, Fig. 23.1c shows that with a rate of 
interest ofio (6 per cent) and consumption of C, (;C400o), investment 
will be Ig {£2000). Finally, Fig. 23.id shows that when consumption 
plus investment b ;C6ooo income b £6000 {Yg). The 45* Unc shows 
that C+/always equab Y. Since income b ;C6ooo, as in the original 
situation, it follows that the amount of money, Mg, and all the other 
yanables arc compatible with equilibrium at the current level of 
income. There wiU be no change in the system. It b in equilibrium. 


propensity to «>n5umr « a consUn: 

whatever the level of income. Thu enablei lu to draw the curve* a* straight lines 
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If this were not the case and if. for example, consumption and 
investment had equalled, say, £Sooo, income would rise to j£8ooo- • 
We should then have to consider equilibrium with different values 
of the variables, for this would mean that the system was not in 
equilibrium. Income would have risen, which would have changed 
the position of the liquidity preference schedule; that would have 
affected the rate of interest and so on. The effect of the various 
changes would have to be traced through the complete system. 


Fig. 23.1 


a 

c 


b 

d 



o 



Still using Fig. 23.1, we can trace what would happen if income 
did rise to £6000 with money worth £3000 still in existence. The 
liquidity preference schedule would rise to Tp the demand for fhonc> 
under the transactions motive would have increased now that 
income had risen from to r,-from £6000 to £Sooo. Assuming 
.V/ to be fixed at ^3000, the rate of interest would rise to 1,, (8 per 
cent, as shown in Fig. 23.1a). With «, at 8 per cent and with an 
income of j{^8ooo, consumption rises to £4^00 (C, in Fig. 23.«b). 
The consumption function moves slightly to the right as the rate of 
interest rises—people save slightly more. Investment, with 1, at 8 per 
cent and C, at £4^00, is ,^3500 (Fig. 23.1c). From Fig. 23.id we 
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can see that income which is equal to C+/ £'^yyo) is now 

{;8ooo. Since this is equal to the new and higher income of £Booo 
(?',) the system is in equilibrium at this new level of income. 

The set of diagrams is thus able to show whether or not the system 
is in equilibrium just as the equations did. Provided one knows the 
shape of the four fonctions and the value of any one of the dependent 
variables {M, C, 1 and i), one can work out changes in the whole 
system which will follow on a change in any one variable. 


5. The Hicks- 

Hansen 

diagram 


Fig. 23.2 






5.7 Deriving the 
IS curve 


Before concluding this chapter, we shall look at an alternative 
method which puts the whole position in one diagram. While less 
revealing, because it conceals what is happening ‘behind the scenes’, 
there is an attractive simplicity to being able to show cvcr>'thing in 
one diagram. This is known as the Hicks-Hansen diagram which is 
shown in Fig. 23.2. This shows that the economy is an equilibrium 



with the rate of interest of r and a level of income of T. Before we 
can explain what this means we must show how the IS and LAI curves 
are derived.* 

The IS curve shows ail those combinations of the rate of interest 
and the level of income at which savings and investment would be 
equal. Given that macro-economic equilibrium requires savings to 
^ual investment, it shows all those combinations of the rate of 
interest and the level of income where the savings/investment side of 
the economy will be in equilibrium. 


w. show wha. this meaos in Fig, 23.3. In Fig. 23.3a, we show a 
Keynesian situation, where investment depends on the rate of 




550 The macfo-economic sysieri) 


faj A 

'Keynesian’ 

situation 


Fig. 23.3 a I b 


(b) A 'classical' 
diagram 


interest and the level of income. For simplicity, we show only two 
(brown) curves, relating investment to income, out of all the possible 
ones there are; we show one for each of two rates of interest. With the 
lower rate of interest (fo), where the curve is 7 ^, investment is greater 
at each level of income than with the higher rate of interest (r,) and 
the curve 7 ,. 



V) 

4 ) 

w 

4 ) 

C 

o 

CL 



S//i S/fo 

Savings / Investment 


In Fig. 23.3d, we also show two black curx'es representing savings 
at each level of income, for two different rates of interest. With the 
lower rale of interest (r^) we have a savings function ofS^.* Since this 
is a 'Keynesian' analysis, wc assume that the rate of interest has little 
effect on savings, but that savings do increase slightly as the rate of 
interest rises. The curve S,, with a higher rate of interest (r,), is 
therefore a little higher than the curve 
What we are interested in is in points like (io and (ij. shows 
that with the rate of interest, savings arc equal to investment when 
income is In this situation, savings are Sjl^. The next stage is to 
show this equilibrium position on the Hicks*Hansen diagram. We 
cannot show since the axes show different variables from those 
in Fig. 23.3a. We can show what the point l 2 ,o means only by intro- 
ducing point into the Hicks-Hansen diagram (Fig. 23.2). This 
shows that with the rate of interest of savings are equal to invest¬ 
ment when income is at the level Similarly, the point tells us 
iliat (as Q,, in Fig. 23.3a shows) with the higher rate of interest (fj), 
savings ( 5 //,) are equal to investment at the (lower) income of Tj. 


The IS curve is therefore drawn through all points like A^ and A^ 
which show the levels of income where savings are equal to invest- 

* Readers will appreciate that rales of inicresi cannot be shown along either axU in 
Fig. 33.3a. Where ihe subscript ^ is used, we refer U> income, savings, investment elc., 
with ihc rate of interest, r^, and soon. 
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5.^ Deriving^ tht: 
LM curve 


mcnt, at the various rate of interest shown on the^-axis in the Hicks- 
Hansen diagram. One advantage of this diagram U that if we prefer 
the ‘classical’ assumption that savings var>' strongly with the rate of 
interest, we can show this too. Thus, in Fig. 23.3b, we show two 
(brown) curves relating investment to the rate of interest. M the 
lower level of income (T,) investment {I^) is lower at each rate of 
interest than at the higher level of income (/",).• Then, investment is 
shown by the curve Similarly, the black curves (5^ and 5,) show 
that at any level of the rate of interest the higher the income the 
greater the level of saving. In addition, because we arc making the 
‘classical’ assumption that savings respond strongly to changes in 
the rate of interest, the savings curves are not very steep. With an 
income of T,, saving (on the x-axis) is much greater if the rate of 
interest is higher, at r,, than when it is r^. Hence, the points where 
savings are equal to investment on Fig. 23.3b are and Py Because 
savings respond strongly to increases in the level of income. 
represents a higher level of investment and a lower rate of interest 
than Py If we want to do so, we can transfer this information to the 
Hicks-Hansen diagram in Fig. 23.2. For example, point shows 
what point P, shows in Fig. 23.3b. With an income of T, savings and 
investment are equal at the rate of interest r,. In Fig. 23.3b, point 
Py Ml transferred to Fig. 23.2, shows that at the rate of interest r,, 
savings and investment arc equal at Sfly 


We have now seen how to construct the /5 curve. How do we construct 
the LM curve.^ In fact, the LM curve is rather easier to construct. 
Let us take any level of income along the horizontal x-axis of the 
Hicks-Hansen diagram in Fig. 23.2. Now, we know that at each of 
these levels of income there will be a transactions demand for money.* 
Consider the level of income r,. Ifwe denote the total money supply 
by M and the transactions demand for money at the level of income 

by My the amount of money remaining to satisfy the speculation 
motive will be: 


M^^M-M^ 


In order to discover where the LM curve lies, what we have to do is 
to discover what the rate of interest would have to be for the amount 
of money left over (.W, in the above equation) to be just equal to 
the speculative demand for money. What point on the Hicks- 
Hansen diagram (Fig. 23.2) shows is, therefore, that with a level of 


For umphaiy, w, iodude Oie prccxu.icaxry motiv. in with the ,rxn«c«on. mouve. 
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income > 3. the rate of interest will have to be r3 if the total money 
supply is to be held. Again, point shows that if income were T 
then the rate of interest would have to be if all money available 
for speculative purposes were just to be held. (It should be intuitively 
obvious that we are here assuming that the demand for money for 
transactions purposes depends solely on the level of income and not 
on the rate of interest. This is a reasonable simpliheation for our 
present purposes.) 

The L.M curve can therefore be constructed quite simply. At each 
level of income, wc simply discover what the transactions demand for 
money is: we then deduct this from the total amount of money 
available. This tells us what level of the rate of interest has to be if all 
this money is to be held for speculative purposes. 


5-3 

M(inif}ulating 
ihf' Ifiiki- 
ffanstn diagram 


Fig. 23.4 


This is how the IS curve and the LM curve arc constructed. Let us 
now see what they teach us. Let us consider the Hicb-Hansen 
diagram in Fig. 23.4. Suppose that the original IS and LM curves are 
ISf, and LMq. Equilibrium will then occur when the rate of interest 



is and the level of income is Only in this position will the economy 
be in equilibrium with savings equal to investment, and the money 
supply fully used in satisfying the transactions and speculative 
demands. This demonstrates, in a different diagram, the kind of 
equilibrium which wc showed with equations and diagrams in 
sections 3 and 4 of this chapter. 


(a) A change in 
the monej supply 


Let us now see what happens if there is a change in data. First, let 
us see what happens if there is an increase in the supply of money. 
It should be obvious from what wc did in constructing the original 
LM curve that, if the supply of money increases, the LM curve wil 
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move to the right. At any level of income, the rate of interest will 
have to be lower if all the money available for speculative purposes is 
to be held. At any level of the rate of interest, the level of income 
will have to be greater if all the money available for transactions 
purposes is to be absorbed. Thus, if the money supply is increased, 
if the IS curve is unchanged and if the LM curve in Fig. 23.4 moves 
from LMg to i.W,, the rate of interest falls to r,. Savings and invest¬ 
ment are still equal, but the level of income is now T,. 


(b) A shift in 
the IS curve 


Similarly, if the propensity to consume increases, the IS curve will 
move to the right. Let us suppose that the curve is now /5,. With the 
original curve, this means that the economy is in equilibrium 

with an income of T. and a rate of interest of r.. 


(c) Shifts in Now suppose that there is not only an increase in the money supply 

both curves which moves the LM curve to /.A/,, but also an increase in the 

propensity to consume. This raises the level of income at which 
savings and investment are equal at each different level of the rate 
of interest. This is again shown by the curve JSy In these circum¬ 
stances, the economy will now be in equilibrium at the level of 
income T, and the rate of interest r,. 


5 . Conclusion What we have done in this chapter is to show three different ways 

in which the equilibrium ofa macro-economic system can be depicted. 

We now go on to look at some outstanding problems about Keynes’s 
approach. 
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I. The 
equation of 
exchange 


24 _ 

Keynes and the 'classicar 

economists 


In (his chapter, we look at three areas of macro-economics where 
there is still conflict between Keynesian and ‘classical’ ideas. These 
areas arc; (i) the relationship between the money supply and the 
level of output and prices; {2) the precise significance of Keynes’s 
assumption that money wages are inflexible; and (3) whether or not 
money is neutral . That is, whether changes in the supply of money 
will leave relative prices (including the rate of interest) unchanged 
so that the ‘real’ factors in the economy arc unaffected by changes 
in the money supply. 


We begin with the differences between the Keynesian and ‘classical’ 
ideas about the role of money in the economy. \Vc are concerned with 
the way changes in the money supply affect the level of income, the 
price level and so on. The views of the ‘classical’ economists about 
the relationship between the quantity of money and the general 
level of prices are summed up in what is known as the ‘quantity 
theory of money’. Attention is focused on the connection between 
the price level and the supply of money. There is no single quantity 
thcor>’ of money which can be accepted as authoritative. Almost all 
economists writing before Keynes put some stress on the relationship 
between the quantity of money in an economy and the level of 
prices, but their pronouncements were made with differing emphases 
and degrees of precision. Indeed, a great deal of pre-Keynesian 
writing about the role of money in the economy had little or nothing 
to say about what was cause and what effect in the relationship be¬ 
tween the money supply and the level of national income. In particu¬ 
lar, a good deal of emphasb was put on two equations which looked 
at the relationship between the money supply and the price level, 
without directly implying anything at all about causality. 

First, there was the ‘equation of exchange’ or the ‘Fisher equation’, 
so called because it was formulated by the American economist 
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Professor Irving Fisher. The equation of exchange slates tliat if .U 
is the amount of money; if f’ is the velocity of circulation for the 
number of times that each unit of money is spent during a given 
period): if P is the price level; and if T b the volume of trade (or the 
quantity of goods exchanged against money during the period), 
then MV=PT. In words, the quantity of money multiplied by the 
number of times that each unit of this money is used during any 
period of time, equals the price level of output multiplied by the 
quantity of output bought during the same period. 

It is often said nowadays that the quantity of lheor>- of money is a 
‘truism’; that it b self-evident. Keynes himself says that ‘the quantity 
theory b a truism which holds in all circumstances, though without 
significance'.* Indeed, where the equation of exchange b concerned 
one can go even further. It is not merely a truism; it is a tauiolog>-. 
It is true by definition and asserts nothing at all about causal relation* 
ships in the real world. It cannot say what b the cause of any change 
and what the effect: it cannot show which is the independent and 
which the dependent variable. 

Since it b a tautology, the equation of exchange makes no assertion 
about happenings in the real world. It b not a theory showing the 
effect of, say, a change in the amount of money on prices. If we denote 
the expenditure of the community in a given period by E, the equation 
of exchange can be written as £=£; it b true by definition. The 
equation MV^PT merely splits up expenditure in two different 
ways. From the point of view of the community as spenders, total 
spending b equal to the money they hold {M) multiplied by the 
number of times (F) which each unit of that money is used during 
any period—say, a year. From the point of view of the community 
as producers, the expenditure of the community in the same period 
is the volume of trade (7^ (the quantity of goods and services 
exchanged) multiplied by the price (P) at which these transactions 
take place. 

Rewriting the equation £=£ as .\fV=PT merely means that, 
from the point of view ofa set of individuab as consumers, expenditure 
can be summed up as A/ x V. For the same people as producers, 
expenditure on buying their output b Px T. The equation A/r= 
PT b true by definition. It b therefore desirable to use the term 

one is referring to statements which 
describe some causal result ofa change in the amount of money on 

pn^. The equation A{V=PT b not a theory- about the behaviour 
of P in response to a change in A/. It merely states an identity. 

Nevertheless, the Fisher equation, the equation of exchange, docs 
have some value. It does look at the expenditure of the community 
as spenden on the one hand, and as producers on the other. It also 

*Gfwrai Thmy, p. 209. 


U 
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2. The 

Cambridge 

equation 


distinguishes what arc the significant parts of expenditure looked at 
from these viewpoinu. This is important, since one cannot fully 
analyse the ‘rigid' and ‘less rigid’ versions of the quantity theory 
without separating the relevant variables in the way that the Fisher 
equation does. 


The other equation is known as the ‘Cambridge equation’. This 
refines the relationships in the equation of exchange. In the Fisher 
equation, P stands for the average price at which all transactions in ' 
the economy have been carried out. It is therefore neither a whole¬ 
sale nor a retail price index as we know them today. For example, it 
will include the values of bonds or equities traded during the relevant 
period of time. More than this, as we saw in our discussion of elemen¬ 
tary national income accounts, it is important not to ‘double-count’ 
and this is what the Fisher equation does. It includes both, say, 
expenditure by final consumers on cars and motor manufacturers’ 
expenditure or wages, components, etc. The Cambridge equation 
is intended to remedy this defect. It b concerned only with final 
purchases of goods and services. The right-hand side of the equation 
is therefore not PT ; it is P^R, where R represents the final output ' 
of all goods and services included in the GNP, after eliminating all 
double counting. P, represents the prices at which these goods and 
services arc traded. Having altered the right-hand side of the 
equation of exchange in this way, we have to alter the left-hand side 
to match this. Instead of K, we write F,. We are now concerned not 
with the velocity of circulation for ail transactions, but only for those 
transactions which represent the purchase of final commodities. The 
Cambridge equation is therefore: 

M\\=P^R. 

This equation is again a tautology; it merely states the obvious. 
However, the Cambridge equation has often been stated in an 
alternative form, which begins to bring economic behaviour into 
the analysis. This other equation b: 

M=KP^R. 

In the form in which we stated it above, the Cambridge equation 
was concerned with the ‘income velocity’ of circulation (P|). We ' 
wanted to know how many times each piece of money changed 
hands during any year, in purchasing final output. We ignored all 
other uses of money. Those who developed the Cambridge equation 
wanted also to look at things in a slightly different way. Instead of 
emphasising the number of limes each piece of money changed hands. 
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they wanted to look at the money stock as a proportion of income or 
expenditure during the year. As we now know, P^R denotes the total 
value of final output—it represents the total national expenditure, 
or the total national income. The symbol K, therefore, denotes the 
fraction which the money supply represents of that total national 
income. Indeed, the reason R is used in the Cambridge equation is 
that those who developed it wanted to emphasise that it is real income 
which concerns us. We are concerned with the goods and services 
which people buy with their income, to consume or use in other 
ways, and not with intermediate products or paper securities, which 
arc bought in order to make final goods or to yield a money profit. 

Perhaps this will become clearer if we consider an example. Let 
us imagine a small, hypothetical economy. In this economy, there is 
a money supply of £100. The GNP in this economy (that is, P^^R) is 
j(^400. It is immediately obvious that, if we use to represent 
income-velocity of cirulaiion, then F, is 4. However, it is also im¬ 
mediately obvious that the total money supply is equal to one-quarter 
of the annual income. Symbolically: 


V =— 


The difference between V^ and A* is simply that when we look at 
income-velocity, we are concerned with the speed with which money 
changes hands within the economy. On the other hand, when we 
calculate K, we are interested in money not as a medium of exchange 
that moves round; we are looking at money as a stock to be held. A 
good deal of emphasis was put by the ‘classical’ economists on what 
they described as ‘the demand for real balances’. They saw the 
^mmunity as choosing how big a proportion of its annual real 
income it wished to hold in the form of cash. In this sense, we can 
justifiably say that the Cambridge equation moves us on fi^m the 
tautology represented by the equation of exchange to a study of 
economic behaviour. As we shall see later, the contemporary version 
of the quantity throry of money emphasises that people will choose 
how big a proportion of their incomes they want to hold in the form 
of cash. The quantity theory, nowadays, sees people as increasing 
their spendmg when their money balances are above the level that 
•they feel they need; it sees them as reducing their spending when 
they feel that these money balances are below that level. 

Nevc^elcss, while the Cambridge equation began to bring 

economic behaviour into the study of the quantity theory, it was 

concerned only with stating variables in an economic system. It did 

not sute a theory, in the sense of a statement that implied cause 
and effect. 


1 


3 - The 
quantity 
theory of 
money 
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To see what “classical' economists had to say about causality we have 
to move on to the quantity theory proper. The strictest version of » 
this, and the one with which we shall be mainly concerned in thb 
chapter, is what we may call the ‘rigid’ version. This states that 
prices always change in exact proportion with changes in the quantity 
of money. If the amount of money is doubled, prices are doubled. 

If the amount of money is halved, prices are halved. So, if-Vf repre¬ 
sents the amount of money and P represents the price level, thb 
version of the quantity theory of money can be expressed as M=kP, 
where k is i constant. 

We may go on to note that some economists have held to a ‘less 
rigid’ version of the quantity theory, abandoning the idea that prices 
bear a proportional relationship to the quantity of money. Thb 
version of the quantity theory states that if the amount of money (A/) 
increases, prices will rise; and if Af decreases, prices will fall. But 
there is no attempt to say how muck prices will alter as A/ alters. 
Thb is the ‘unrigorous’ version of the quantity theory. It b obviously 
so unrigorous that it cannot be tested. For our purposes in thb 
chapter, it will be much more valuable if we keep to the rigid quantity 
theory'. 

We have seen that the rigid quantity theory assumes a proportional 
relationship between changes in the money supply and changes in 
the price level. This means that it implicitly assumes the velocity of 
circulation and the volume of trade to be constant. Theoretically, 
one could assume that both V and T were variable, but that any 
change in one was exactly cancelled out by a change in the opposite 
direction by the other. The likelihood that thb will happen b so 
remote that we can safely interpret the rigid quantity theory as 
assuming that both Fand T are constant. 

This rigid quantity theory is obviously most likely to hold when 
there is full employment. With full employment, T cannot alter, ' 
because all resources are employed; changes in M can exert an 
effect only on P. Of course, it is possible that V may alter, and so offset 
or magnify changes in A/. Nevertheless, so long as any increase in 
A/, "and any consequent increase in prices, b relatively small, V 
could well be constant and the rigid quantity theory could hold. 
However, if the rate of price rise becomes high, money will become 
progressively more and more valueless. People are likely to spend 
money more and more quickly in order to avoid being left holding ^ 
money which is depreciating rapidly. In these circumstances, V is 
likely to rise. If it docs, the strict version of the quantity theory will 
fail to explain the situation. It follows that the situation in which the 
rigid quantity theory is most likely to hold is where there is fu 
employment with moderate, but not rapid, rales of price increa^- 

We can therefore conclude that the rigid quantity theory is likely 
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to give a fairly realistic picture of what happens where there is full 
employment, but moderate rales of price increase. What is much 
more difficult to explain is what happens when there is less than full 
employment. At one extreme, one could conceive of a situation 
where as M increased, T rose in proportion, so that both V and P 
remained constant. This is not a situation which can be explained at 
all in terms of the rigid quantity theory. The link here is between 
money supply and output, not between money supply and prices. 
Indeed, dissatisfaction with the quantity theory dates back to the 
1930s, when Keynes was writing. At that time, it was seen that the 
important connection was between money supply, output and 
employment rather than between money supply and prices. Of 
coune, the difficulty is that although this extreme case is possible it 
is an extreme case. Even if V remains constant, T will not necessarily 
rise in proportion with M. Costs may be increasing as output 
increases, perhaps because firms’ cost curves slope upwards even 
with constant costs offactors, or perhaps because factors of production 
are able to obtain higher incomes as output increases. While it is 
difBcult to be more explicit than this, it will be helpful if we look in 
detail at one or two possible relationships between changes in money 
supply and changes in prices and output. 


4. Two 
models for 
defining 
inflation 
and full 

employment 



Before doing this, however, we must note the difficulty of providing 

a satisfactory formal definition of inflation. The ‘classical’ theorists, 

as we have seen, assumed that full employment always existed, so 

that any increase b the amount of money would always raise prices. 

Any increase in the supply of money was inflationary. However, 

where there is not full employment the effects of an increase in the 

money supply are likely to be divided in some proportion between 

raising prices and raising output. In general, it seems that an increase 

in the money supply will be more likely to raise output rather than 

prices the more unemployment there is. With high unemployment, 

an jnerease in the supply of money can scarcely be described as 

inflationary. Yet prices may rise sUghtly, perhaps because industry 

is producing under conditions of diminishing returns. Is this slight 

price rise inflationary? The problem of definition; Arc all price rises 

inflationary? When is full employment reached? Where do ‘accept- 

able price increases associated with increasing output end’ Where 

does inflation start?-wUl be more easily settled, in so far as they 

can be setd^ at aU, after we have discussed the behaviour of output 

and pnees in conditions both of unemployment and of full employ- 
ment. ^ ^ 

Ut US, then, consider a hypothetical economy with a good deal of 
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4.1 A simple 
model 


unemployment. As we shall see later, one of the differences between 
the ‘classical’ and ‘Keynesian’ view of these matters, b over the 
precise way in which an increase in the money supply works through 
the economy to increase output and/or prices. For the moment, let 
us assume that the ’Keynesian’ process, described in Chapter 23 b 
the relevant one. The amount of money (M) in a hypothetical 
economy is increased by open-market operations. We then assume 
that the economy is one where it is always possible for such an 
increase in the supply of money to raise employment by lowering the 
rate of interest, and hence increasing investment, so long as full 
employment has not been reached. 


We shall assume, as a hnt approximation, that all factors of produc¬ 
tion are in infinitely elastic supply so long as there is any unemploy¬ 
ment and that they are homogeneous and perfectly divisible. We 
also assume that effective demand and the quantity of money always 
increase and decrease together in exactly the same proportions (i.e. 
that V is constant). On these assumptions, so long as there b any 
unemployment, a sufficient increase in M can always bring about 
full employment. Industry b producing under constant returns, so 
that prices neither rise nor fall as output increases. 

In this model, once full employment is reached, output ceases to 
respond at all to changes in the supply of money and so in effective 
demand. The elasticity of supply of output in response to changes in 
the supply of money, which was infinite as long as there was un¬ 
employment, falls to zero. The entire effect of changes in the supply 
of money b exerted on prices, which rise in exact proportion with 
the increase in effective demand. On the very simplified assumptions 
we are so far making, we can conclude, with Keynes, that ‘so long as 
there is unemployment, employment will change in the same proportion 
as the quantity of money; and when there b full employment prices 
will change In the same proportion as the quantity of money .* 

This situation b shown diagrammatically in Fig. 24.1a and 24.Tb. 
Figure 24.1a shows the relationship between changes in the supply 
of money and changes in output. As the amount of money rises from 
zero to ^0Q_, physical output rises in proportion and the output 
curve, showing output as a function of the amount of money, b a 
rising straight line passing through the origin. The slope will depend 
on production conditions and on the scales on the two axes. Once the 
amount of money rises to £OQ_, the full employment output ON 
is being produced. No further rise in M can now cause any rise in 
output above ON, so that the output curve becomes vertical at that 
'Op. eit., p. 296. 
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Fig. 24.x a b 


4.2 Complicating 
the model 

(a) The 
relationship 
between money 
and aggregate 
demand 


output. Figure 24.1b shows the relationship between prices and the 
supply of money. So long as the supply of money is less than that 
which brings about full employment (i.e. £OQ^), prices are constant 
at the level OR. Once the money supply exceeds iCOQ,, any further 
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rise In M increases prices in exact proportion with the rise in M. The 
price curve (RP) becomes a rising straight line. In Fig. 24.ib» this 
happens beyond point A; AP produced would pass through the 
origin. In this model, then, inflation begins as soon as the amount of 
money exceeds £ 0 ( 1 . But so long as M is less than £ 0 ( 1 , no price 
rise occun as is increased. 


These assumptions are much loo simple. We must now complicate 
the analysis by making them more reaUstic. The least realisUc 
assumption is that aggregate demand always changes in exactly the 
same proportion as the amount of money. In the Keynesian model, 
the link between a rise in M and the consequent increase in effective 
demand U a change in investment. The increase in M causes a fall 
in the rate of interest, and investment rises. As the interest rate falls 
and the rise in investment leads to a rise in the GNP, there will be 
an increase in the demand for money for both transactions and 
speculative purposes. However, there is no particular reason why 
the increase in liquidity preference should just be in proportion to 
the increase in the money supply. In other words, V may rise or fall 
^ the process continues. Similarly, even though one can expect a 
lall in the rate of interest to stimulate investment and, through the 

wh! th‘"’ demand, there is no reason 

why the increase m liquidity preference that results should be the 

rwp A absolute increase in M. at different levels of the 

W. Again, the precise way in which the increased GNP U shared 
b^een actions of the community that have different marginal 
propensiaes to consume will affect the sizoof the multiplier, ^ so 
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(b) The lack of 
homogeneity of 
factors of 
production 


(c) Bottlenecks 


(d) Trade union 
pressures 


the impact of the increased investment on the GNP. The connection 
between a change in M and the resulting change in output will be 
nothing like so simple as we have assumed. 

The only generalisation one can make with certainty is that an 
increase in M is very unlikely to cause a fall in effective demand (or 
income). Changes in A/ and in Tare likely to be in the same direction. 
But one can make no useful predictions about the nature of the 
relationship between them. 


Wc must also abandon the assumption of homogeneous facton of 
production. This again is not realistic. In the real world there will be 
both increasing and decreasing returns to scale. It seems probable 
that, over those ranges of output which arc important in practice, 
if returns to scale arc not constant they arc more likely to diminish 
than increase, though this need not happen. What it docs seem 
reasonable to assume is that costs, and hence prices, will begin to 
rise a little before full employment is reached. 


There arc two main reasons why this is likely to happen. First, prices 
of finished goods are likely to rise when employment reaches high 
levels, because some factors of production will be in inelastic supply. 
Some specialised factors may be in short supply while others, which 
are unfortunately not interchangeable with them, are still un¬ 
employed. This will cause firms to bid up the prices of the bottleneck 
factors and will lead to price increases in some sectors of the economy 
while there is still unemployment elsewhere. Some factor (and 
commodity) prices may rise quite sharply before full employment * 
has been reached. 


The second reason is that trade unions arc likely to press for higher 
wages, at least in the most prosperous parts of the economy, long 
before unemployment has vanished. Again, one cannot generalise 
about what trade unions will do when there is high unemploymenL ^ 
However, even if they aggresively seek and obtain higher wages, it 
is likely that the effect of spending these wages will feed through 
into rising output rather than rising prices. As full employment is 
approached, the rate of increase in wage awards is likely to be gr«t^, 
and it may well be that this will cause prices to rise somewhat. Ul 
course, once full employment is reached, any further increase m 
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(e) A summary 


5 ‘ The 
definition 
of fiiU 

employment 


Fig. 34.3 a b 


money wages is bound to push up prices because supply cannot 
increase any more. Indeed, one may well have a ‘spiral’ of inflation, 
with increased wages leading to higher prices; higher prices leading 
to even bigger increases in wages; and so on. 


To sum up: the simplifled assumptions with which we set out in 
order to contrast the behaviour of output, prices and the supply of 
money in conditions of unemployment and full employment need 
complicating in four ways. If this is done we shall have a more 
realistic theoretical framework, and also a more satisfactory basis 
for discussing the nature of inflation. The four complications are: 
(i) changes in aggregate demand will not normally be in exact 
proportion to changes in the supply of money; {2) while it is difficult 
to say whether returns to scale will diminish or increase as output 
rises from very low levels to the full employment level, returns arc 
unlikely to be constant over the whole range of output and may well 
diminbh towards the full employment level; (3) that ‘bottlenecks’ 
will often occur while some resources arc still unemployed; and {4) 
that money wages will usually rise more than in proportion with 
output, at some stage before full employment is reached. 


These factors lead to the curves shown in Fig. 24.2, rather than those 
in Fig. 24.1. In Fig. 24.2a, as the quantity of money supplied rises 
above zero, output at first rises proportionately. Once returns begin 
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j,/ The simple 
model 


^.2 The more 
complex model 


to raise factor and commodity prices. In Fig. 24.2b, prices remain 
constant to begin with, as output increases, but soon start to rise , 
under the influence of diminbhing returns. Towards the level of full 
employment, prices rise more quickly. Once full employment 
is reached (where M=£OL), the elasticity of supply of output 
falls to zero and prices rise in proportion with the supply of 
money. 

We may now return to the conundrums from section 4 of this 
chapter. When does inflation begin? Is it when prices begin to rise? 1 
Or is it when elasticity of supply of output in response to changes in - ^ 
the supply of money is zero? And when is full employment reached? 


In our fint, simple model the answers are easy. So long as any facton 
of production remain unemployed, the elasticity of supply of output 
in response to changes in Af (which we shall denote as <o) == 1. A given 
proportionate change in M calls forth exactly the same proportionate 
change in output. Once all factors are in use, e^ falls to zero and 
employment is full. Again, when there is unemployment the elasticity 
of prices in response to changes in A/ (which we can denote by <p) =0. • 
When employment is full, ep=\. Prices rise in proportion with M 
and inflation has begun. 


In the case portrayed in Fig. 24.2, however, the problem is more 
complicated. In Fig. 24.2a, below point A on the output curve 
(showing the effect of changes in M on output), 1 • Above point ^ 
B, ^0=0. B may here be defined as the point where full employment 
is reached. Employment is full at every point beyond B : that is when 
A/ is greater than £ 0 L. We may therefore define full employment, 
theoretically, as occurring when the elasticity of supply of output 
in response to increases in the supply of money (or alternatively in 
aggregate demand) is zero. One difficulty is that, in practice, it 
rarely proves possible for an economy to reach the point where 
eo=o. There is always some frictional unemployment; some men 
arc always changing jobs. There may well be structural or voluntary ^ 
unemployment too. Tbe idea that full employment occur only when 
too per cent of the labour force is employed, so that <^=0, is meless 
in practice. Nevertheless, it seems desirable to have an unambiguous 
theoretical definition of full employment. Everyone would agree (to 
refer again to Fig. 24.2a) that full employment would occur at a 
point much nearer to B than to A. 
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6 . The 

definition of 
inflation 


7. Keynes 
and ^e 
quantity 
theorists 


Just as it b difficult to define full employment, there is a similar 
difficulty in defining inflation. Nevertheless, when there is full 
employment, a rise in the supply of money is always accompanied 
by a rise in prices. If there is full employment, one may justifiably 
call a situation inflationary when either prices or the supply of 
money are ruing, because in practice both will rise together. Referring 
again to Fig. 24.2b it is clear that, in the situation shown there, no 
one could describe the increase in A/ as inflationary below point X 
on the price curve. Nor could there be doubt that the situation b 
inflationary above point T. It is the range between X and T which 
causes us trouble. As we have seen, the exbtence of bottlenecks and 
the fact that money ${>ent begins to rue more rapidly than output 
before full employment u reached means that there is here modified 
inflation. It may aptly be called a ‘cost inflation’, because costs are 
ruing. ‘True inflation’, as Keynes called it, begins only when the 
elasticity of supply of output in response to changes in Af (^o) has 
fallen to zero. 

We see, then, that in practice there u no clear dichotomy between 
conditions of price stability and of inflation, as there u in the simplified 
model we used earlier. Conditions are unambigumuly inflationary 
when output b completely unresponsive to changes in money supply. 
Below thb level, even if prices are ruing, price increases cannot be 
seen as entirely harmful, even though they would be if they were 
unaccompanied by increases in output. In thb situation, rising prices 
are the penalty paid by society for an increase in output; prices must 
rise if extra output b to be obtained. 

Thb analysu confirms the fact that where there is full employment, 
randitions will be unambiguously inflationary if there is an increase 
in the supply of money. However, thb dbcussion also confirms that, 
below the full employment level, inflation b much more difficult to 
define. Now that we no longer assume with the ‘classical’ econombts 
that employment b always fiill, those who prefer the quantity theory 
approach nevertheless have to see part of the increase in the money 
supply as feeding through into increases in the GNP, and only part 
of It into increases in prices. 


Thu leaves open the major bsue which still separates Keynesian 
eronomuts ftom the quantity theorists. The latter group b large. For 

Xas'^ofP^ “ ^cussing thb i^ue we shall concentrate on the 
Ideas of Professor Milton Fncdman of the University of Chicago 
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7./ The 

Keynesian 

mechanism 


7.2 Friedman's 
view 


7.3 The points 
at issue 


As we have seen, the 'pure’ Keynesian view of the way monetary 
policy works to expand any economy is this. With a given liquidity 
preference schedule, an increase in M will reduce the rate of interest. 
With a given marginal efficiency of capital curve, the fall in the rate 
of interest will increase investment. With a given consumption 
function, this increase in investment will, through the multiplier, 
lead to a multiple effect on the GNP. The neo-Keynesian view would 
be that the change in the rate of interest would not merely effect 
investment but would also alter consumption. However, this is an 
unimportant point. The basic conflict is between the Keynesians 
and the quantity theorists, not between the Keynesians themselves. 


Milton Friedman’s analysis would concentrate attention on money 
balances, in the way we have already described when dbcussing 
the Cambridge equation. Adecrease in M would be seen as decreasing 
money balances below the required level, relative to real income. 
Because money balances had fallen below the desired level, perhaps 
because money supply had been reduced by the monetary authorities, 
memben of the community would reduce their spending. The aim ^ 
would be to bring money balances back to the required proportion 
of real income. What is left unclear, in this description, is the way in 
which increased or decreased spending works through ^he economy. 
The Keynesian view was that changes in the interest rate would 
affect investment and perhaps consumption. The Friedmanite view 
is that monetary policy alters the pattern of assets that people want 
to hold. However, the Friedmanites would argue that tracing through 
the effects of changes in the supply of money to different interest 
rates, and so to different categories of spending, is too complicated. ^ 
One is much better occupied in relating changes in the quantity of 
money directly to changes in the level of the GNP, though it is 
admitted that there will be lags in this relationship. 


We are back, in other words, to the quantity theory. It is obvious 
that the quantity theorists will find analysis and explanation 
if they can postulate a stable relationship between the GNP and the ^ 
money supply. Unlike the Keynesians, they will find that their 
theory will be ‘proved’ if empirical research shows that the deman 
for money docs not alter significantly in response to changes in the 
rate of interest. While Keynesians, especially those seeking evidence 
for the liquidity trap, are seeking empirical evidence showing that 
the interest-elasticity of demand for money is infinite, the Fric man- 
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itcs arc seeking empirical evidence lo show that interest-elasticity is 
zero, or nearly so. They can then claim that the rigid quantity theory 
holds. In other words, what the Friedmanites are doing is to treat 
the economy as a ‘black box’. They believe that it is too difficult to 
show precisely what processes within the economy connect changes 
in A/ to changes in the GNP. They therefore postulate that, whatever 
these processes arc, they are likely to be accompanied by a low (or 
better still zero) interest-elasticity of demand for money. 


7 .^ The findings 
of empirical 
research 


There has recendy been a good deal of empirical research seeking 
to resolve these issues. In particular Friedman and Meiselman, in 
a study covering the period 1897-1958, showed that the quantity of 
money was a better predictor of consumption than investment was. 
They found that the quantity of money provided a belter explanation 
of the GNP than the multiplier did, except during the 1930s. This 
gave some comfort to the Keynesians, who were able to argue that 
the 1 930S was precisely the period which Keynes’s theory was intended 
to explain. In this sense, the Keynesian revolution was vindicated. 
However, empirical work is still continuing and no firm conclusions 
have been reached. 

What one can say is that the contemporary quantity theorists do 
seem to have shown that there is a broad association between the 
GNP, consumption and money supply, though thU relationship 
holds more satisfactorily in some periods than in others. However, 
while this view sees the money supply as the main factor leading to 
fluctuations in income, it accepts that the causal influences are slow 
and variable in acting. This leads the contemporary quantity 
theorists to the view that monetary policy should not be used for the 
‘fine tuning’ of the economy when one is trying todcal with short-term 
fluctuations in economic activity. 


7.5 Mon^ and 
capital 


It IS perhaps worth emphasising that the views of Milton Friedman 
on these mues are closely associated with his concept of‘permanent 
income . For example, Friedman takes the view that since money is 
a capital good, the demand for money is a problem in capital theory. 
Unlike the Keynesians, however, Friedman links the demand for 
money to the total wealth of the individual, including human capital. 
He ends wth a demand for money which is a function of the price 

ratio ofl yields, income and the 

LctionT "" Friedman’S demand 

function for money has become difficult to distinguish from the 
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modern Keynesian one. Nevertheless, the similarity should not be 
over-emphasised because Keynesian theory did not puit as much " 
emphasis on the importance of capital as Friedman does. Moreover, 
Friedman’s ‘income’ is not that measured in nationall income 
accounts like those in Chapter 19. It is income treated as ihV return 
on a stock of wealth; or wealth measured by the income it yi^'lds. 

Friedman’s work is important because it brings monetary t?i.‘'^^ 
closer to the basic principal of capital theory—to the view tjA^' 
income is the yield on capital, and capital the present value of future ’ 
income. Once again, as we have frequently found in this book, 
economic theorists are discovering that an increasing range of 
problems can be treated as aspects of capital theory. In addition, 
of course, Friedman emphasises the importance of human capital. 
This is another field of economics which will almost certainly be 
developed considerably in the near future. 


y.6 hews on Before leaving this discussion of the differences between the Key- 

inflation nesians and quantity theorists, it will be useful to say a little more 

about the problems of inflation. We have seen that it is not always ^ 
easy to decide whether conditions are inflationary, since one will 
frequently find output and prices going up simultaneously. It will 
be difficult to be sure, in practice, when full employment is reached. 
Since World War II, most countries have been prepared to accept 
annual rates of price increase of around 3 or 4 per cent per annum 
without displaying much concern. Indeed, especially in the UK 
since 1945, it has been the effects of a high level of aggregate demand 
on the balance of payments rather than on the domestic price level 
that have most frequently led to action to restrain demand. 

A major problem is the one discussed in the last section. In the ^ 
immediate post-war period, economists were impressed with how 
successfully Keynesian methods of analysis had enabled them to 
diagnose, if not to cure, the inflationary problems of World War 11 . 

In particular, the Keynesian model had drawn attention to the 
relationship between savings and investment. Inflation was seen as 
the result of an excess of investment over savings. It was therefore 
suggested that investment should be reduced: for example, by direct 
cuts in government investment, by increases in interest rates or by ^ 
reductions in tax allowances to reduce private investment. At the 
same time, increased taxation on consumers was seen as a way of 
taking away income that would have been spent by consumers, 
diverting this into a 'budget surplus’. This was to be used by the 
government to reduce debt and/or the money supply; it would not 
be spent on current account. 
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The aitraclion of the Keynesian analysis was that, unlike the 
quantity theory, it did get inside the ‘black box’ and did suggest 
ways of intervening directly on consumption, savings or investment 
rather than relying on cuts in the supply of money, working through 
to the GNP because of a fixed, or stable, velocity of circulation. 
Another attraction of the Keynesian analysis, emphasised by 
Professor Harry Johnson, is that Keynes did not provide a theory of 
what determined money wages. TTiis enabled economists when they 
applied Keynesian theory to a full employment situation, to make 
whatever assumptions they wished about the determination of money 
wages. There was an advantage because economists were then free 
to assume that wages were determined in whatever way they found 
most convenient: by negotiations; by the interaction of supply and 
demand; or by a struggle to maintain, or improve, the share of wages 
in the GNP. 


(a) The 
Phillips curve 


Fig. 04.3 


Perhaps the most generally-used assumption has been that under¬ 
lying what is known as the ‘Phillips curve’. Phillips emphasised a 
link between the level of unemployment and the rate of wage increase. 
As we have seen, Keynes’s analysis in the General Theory suggested 
that, along with bottlenecks in various markets, trade unions would 



be likely wag« more rapidly when unemployment rates 

were low. What Phillips did was to study the relationship between 
unemplo^TOcnt and changes in money wages in the UK over the 

^ appeared to identify a relationship, 
which had remained stable over the whole period, between the rate 
of wage increase and the percentage of unemployment. Such a 
rclauonship is shown in the Phillips curve, an example of which is 

Unemployment and the Rate of Change in 

Money Wag«mthcUmtedKmgdom.i86»-i957.*&«»»uM.,958.p.283. 
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Fig. 24.4 


given in Fig. 24.3. This curve shows that in a hypothetical economy, 
when unemployment is 4 per cent, wages rise at 2 per cent per annum. ^ 
When unemployment is 5 per cent wages do not rise at all. Although 
there are doubts about the realism of the Phillips curve, it has been 
widely accepted as a useful concept. Certainly, the idea that when 
there is more unemployment there is more competition for jobs, and 
so less pressure for higher wages, sounds plausible. 

The problem, of course, is to discover what the actual relationship 
is at any point of time. For example, in the UK in the early 1970s, 
there was some consternation over the fact that the Phillips curve 
appeared to have shifted bodily to the right. This is what has happened 
to the hypothetical curve in Fig. 24.4. The dark-brown curve is the 



same as that in Fig. 24.3. The light-brown curve, shows that if 
unemployment were 4 per cent, instead of wages increasing at 
2 per cent j>er annum as with the dark-brown curve, they will now- 
increase at 8 per cent per annum. Similarly where, as with the original 
curve, 5 per cent unemployment would have been required to ensure 
no increase in wages at all, with the light-brown curv-e wage increases 
would fall to zero only with 9 per cent unemployment. 

It is true that in this way Phillips introduced an empirically- 
measurable relationship between the rate of wage increase and the 
rate of unemployment into economic theory. On the other hand, it 
is far from easy to discover precisely where the Phillips curve lies for 
any economy. Only if the relationship remains stable can the rate 
of wage increase accompanying a given level of unemployment be 
predicted. Indeed, this problem, accompanied by doubts over 
whether the Phillips curve actually exists at all, make it very difTicult 
to use as the basis of economic policy. 


J 
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{b} Danand- 
pull and cost- 
push 


Another notion which has been widely used during the post-war 
period, is the distinction between cost-push and demand-pull 
inflation. In various countries at various times since the war, econo¬ 
mists have argued over whether inflation was the result of a push 
from costs or a pull from demand. These debates were keen—for 
example, in the USA, in the late 1950s especially, and in the UK 
during much of the post-war period (at times when the economy 
was not actually in recession). Atnajor consequence of this distinction, 
has been that at times when inflation seemed to be of the demand- 
pull variety, a preference for deflation of demand as a solution to the 
current inflationary difficulties was expressed by many people. At 
times when cost-push inflation seemed to be the problem, the prefer¬ 
ence was for an incomes policy, or some other way of reducing 
increases in wages. For example, when wages were increasing at 
more than 10 percent per annum in the UK in late 1970, most people 
saw the problem as one of cost-push. Many economists drew the 
conclusion that some kind of incomes policy was necessary, if only 
it could be successfully introduced. 

In practice, it is extremely difficult to show by empirical tests 
whether inflation is demand-pull or cost-push. Tfie result is that many 
suggestions for policy measures, even by leading economists, are 
often based only on partial and sketchy empirical evidence. Another 
problem is that a ‘pure’ demand-pull or a ‘pure’ cost-push inflation 
is rarely found. What is more common is a mixture of the two. At 
the same time, while it would be generally agreed that demand-pull 
inflation could not penist without a continuing increase in the money 
supply, the same would be true of cost-push inflation. Any increase 
in the velocity of circulation which was possible in practice, would 
be relatively limited. Any ‘pure’ cost-push inflation would be brought 
to an end relatively quickly, unless the monctar>- authorities were 
prepared to increase the supply of money. What has happened in 
practice, for example, in both the UK and the USA in the early 
1970s, is that both governments were unwilling to allow unemploy¬ 
ment to rise to the levck which would have been implied, given the 
apjwrent position of the Phillips curve, if a restrictive monetary 
policy had been used to reduce Ae rate of wage increase. 

Whatever their initial causes, most inflations in most countries 

wntain an element of both cost-push and demand-pull. The result 

is that, particularly since it is extremely difficult to show econo- 

metrically what the role of each type of inflation is in any economy 

at any moment, the distinction has been more useful in theory than 
m practice. 
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(c) Other 

empirical 

findings 





7.7 Hyper¬ 
inflation 


This difficulty in discovering precisely how any inflationary process 
is working itself out has strengthened the hands of the quantity 
theorists. This was especially true in the late 1960s. We have already 
outlined their argument. They hold that since the process by which 
changes in the money supply work through to increase the level either 
of the real GNP or of money GNP, it is better to look at the observed 
effect of changes in the money supply on changes in the real or 
money GNP. 

Empirical evidence suggests that, certainly over longish periods 
of time, changes in the money supply appear to have more effect on 
the level of the GNP than does direct intervention to alter consump¬ 
tion or investment. The modem quantity theorists therefore argue 
that anti-inflationary policies should concentrate on maintaining 
careful control over the money supply. This procedure avoids 
difficulties over whether the inflation being tackled is of the cost-push 
or demand-pull variety. The strictest form of the quantity theorists' 
argument is one put forward by the Chicago School in the USA. 
This holds that if one wants a long-run increase in the GNP of, say, 
4 per cent, one should allow the money supply to increase by 4 per 
cent per annum. One should then leave this increase in the money 
supply to work through to the GNP and not attempt any ‘flne tuning’ 
of the economy through changes in fiscal policy. 

As we saw earlier in this chapter, empirical studies have not 
resolved the dispute between the ‘Keynesians’ and the 'Friedmanites' 
over this issue. One possible practical ‘test’ was abandoned. Attempts 
to control inflation through control of the money supply during the 
early 1970s were ended by both the British and American govern¬ 
ments because unemployment in each country had reached in¬ 
tolerable levels before inflation was reduced to an acceptable rate. 

It therefore seems that both discussion and empirical testing of 
the respective merits of Keynesian and Fricdmanite ideas will 
continue for some time. 


Before leaving the problem, it will be worth saying something about 
situations where inflation becomes very serious. Extreme inflation 
has never occurred recently in Britain or the USA but did happen 
in some central European countries during the 1920s and the 1940s. 

The main feature of hyper-inflation is that money loses almost all 
of its value. Prices rise to fantastic levels, and the velocity of circulation 
becomes enormous. Money loses value so rapidly that people are 
unwilling to hold it for more than a few moments. One of the chief 
dangers of such inflation lies in a failure to appreciate its power. For 
the strict quantity theory overlooks the part which changes in V can 
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exert, wherever the increase in the supply of money is considerable, 
Ifthe amount of money doubles, it is possible that prices will double; 
that V will remain constant so that only the direct effect of A/ on P 
need be considered. A much larger increase in M, such as occurs in 
hyper-inflation, will certainly raise V. This in turn will raise prices 
more than in proportion to the intial rise in A/. If the supply of 
money is increased to a hundred times its original amount, prices 
are unlikely to become only a hundred times as high. They may well 
rise to a thousand or even a hundred-thousand times the old level. 
The velocity of circulation will become very large. 

Put into Keynesian language, what has happened is this. The 
velocity of circulation is the obverse of liquidity preference. If the 
demand for money is high, then money circulates slowly, V is low; 
and vice versa. Changes in V are, so to speak, the external manifesta¬ 
tion of changes in liquidity preference. It is therefore possible to 
explain the rise in V, induced by a large increase in A/, in terms of 
liquidity preference. The explanation is familiar. When prices rise 
beyond a certain point, people speculate on the likelihood of a 
continuing price rise. This is not important in normal times, for 
liquidity preference is then unresponsive to changes in commodity 
prices. A change in the rate of interest will affect the demand for 
money; if rising prices of goods and services do affect it at all, they 
will increase it through a rise in the transactions motive. More 
expensive goods and services will require more money to purchase 
them. If commodity prices rise sharply and at an increasing rate 
however, people will realise that the only possible result must be 
that money will become quite valueless. Liquidity preference therefore 
falls off sharply. 

As soon as they see signs of runaway inflation, people make a 
deliberate attempt to spend as much cash as they can and to buy 
goods instead. Instead of holding bank notes and deposits, they will 
buy real estate and art treasures. Explaining this in terms of the 
conventional motives for liquidity, we may say that bonds arc 
normally a close substitute for money. With very rapid inflation, 
bonds become just as useless as money. Since they bear interest fixed 
in terms of money, and since they are only redeemable in terms of 
money, bonds and money both become valueless. As a result, no one 
^thers to hold money for speculation in bonds on the Stock Exchange. 
Nor may they feel that equities reflect the real values of assets. 
Instead, everyone buys ‘real’ assets of kinds which they think will 
best retain their value after the inflation is over. Since to hold either 
money or bonds is to risk loss, the speculative and precautionary 
moUves for holding money vanish. Everyone holds goods. 

TTie transactions motive is likely to survive rather longer in hyper¬ 
inflation. While it is now foolish to use money as a store of value, it 
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can still be used as a medium of exchange. The inconvenience of 
barter makes people use money as a medium of exchange for as long 
as possible. Nevertheless, even though money is still used as a medium 
of exchange, the amount of money held under the transactions 
motive will increase much less than in proportion to rises in prices. 
Even those who are paid weekly will spend all their earnings im¬ 
mediately they receive them. If they keep money for a day, or even 
an hour, prices will have risen. The effect may even be that they 
demand to be paid daily instead of weekly. So may those paid 
monthly. Even the demand for money to satisfy the transactions 
motive will then fall off sharply. 

The concept of liquidity preference is therefore able to explain 
hyper-inflation as satisfactorily as it can explain normal monetary 
conditions. However, in these conditions, unless there is a sharp 
reversal of monetary policy and liquidity preference is increased 
considerably, it is cenain that the existing type of money will be 
unable to maintain its position as money for much longer. 

In concluding this discussion of hyper-inflation, we should perhaps 
point out that many people imagine that once inflation exceeds some 
rate, say to per cent, it must gradually accelerate into hyper¬ 
inflation. Evidence, particularly from Latin America, shows that 
countries can maintain very rapid inflation for long periods of time 
without it accelerating. It seems that acceleration will lake place 
only if the raU of increast of the money supply accelerates. To this 
extent at least, the quantity theorists appear to be vindicated. 


8. Money The next problem we must consider b the relationship between 

wages and money wages and employment. We saw in Chapter 17 that one of 
employment the main points at issue between Keynes and the ‘classical’ economists 

was whether a cut in money wages would increase employment. \Vc 
saw that workers will strongly resist any suggestion that money wages 
should be cut, though they will oflen be prepared to accept cuts in 
‘real’ wages caused by rising prices, providing these cuts are not loo 
large. What we must now do is to discover whether those economists 
who maintain that a cut in money wages will increase employment 
are Iheorelieally right. The suggestion that money wages should be 
cut is so objectionable that a wage cut can rarely be put into practice. 
Nevertheless, it b important to discover whether there is Iheoreliral 
justification for the view that wage cuts can increase employment. 
If Keynes was merely saying that the best assumption one can make 
is that money wages arc rigid, because trade unions will not accept 
money-wage cuts, this leads to important conclusions. However, it 
docs not alter the earlier theory, which held that if trade unions 
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would accept a cut in money wages, employment would increase. 
The important point is therefore to discover what the Keynesian 
analysis argues about an economy where everyone is prepared to 
accept a cut in money wages. Would this nevertheless be an economy 
where full employment was impossible? 


g j -flit The reason why we have had to postpone a discussion of the ‘classical’ 

‘classical’ view ® reduction in money wages will increase employment to 

this stage in this book is that the analysis of the effects of a cut in 
money wages is more complicated than one might suppose. The 
indirect effects, which ‘classical’ theory ignored, are very important. 

The ‘classical’ explanation of the effect of wage cuts was relatively 
simple. It argued that if wages fell, the prices of the products made 
by labour fell too. This increased output to an extent depending on 
the rate at which the marginal revenue productivity of labour was 
diminishing—on the elasticity of demand for labour. It is possible to 
interpret such a statement as meaning that if money wages arc cut, 
the demand for the output of labour as a whole is unaffected. Arguing 
from the fact that the cut in money wages in a single industry will 
increase employment, some economists have therefore argued that 
a cut in wages in all industries will increase employment in all indus¬ 
tries. While in particular-equilibrium analysis one is justified in 
taking the demand for the product of the individual industry as 
given, there is no such justification when one considers all industries 
together. The demand for the product of one industry depends 
largely on the wages paid to, and amounts of money spent by, 
workers in other industries. A general-equilibrium analysis of wage 
cuts is fiitile unless it pays attention to the problem of whether 
aggregate demand will rise or fall as wages are r^uced. The question 
we must answer is: Will aggregate demand in terms of money remain 
constant? Or, ifil comes to the worst, will it fall less than in proportion 
to the cut in money wages? If the answer is yes, employment will rise 
when wages are cut; if it is no, employment will fall. 

The ‘classical’ economUts, by neglecting the role of effective 
demand in their analysb of changes in money wages, seemed to 
assume that there was a direct link between wages and rising employ¬ 
ment. However, in Keynesian macro-economic analysis one has 
to consider the effect on employment of any change in the economy 
by seeing what happens to the three main determinants of income 
and employment: (i) the propensity to consume; (2) the rate of 
interest; and (3) the marginal efficiency of capital. The Keynesian 
argument is that the main repercussions will be as follows. 
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8.2 The 
Keyneuan vieir 


First, a reduction in money wages will reduce money prices, the 
extent of the reduction depending on the nature of supply conditions, 
and especially on the ratio of wages to total production costs. This 
will result in some redistribution of real income from wage earners 
to those in the community whose money incomes have not been 
reduced. Keynes thought that the net effect would probably be to 
reduce the propensity to consume. For wage earners arc likely to 
consume more out of their incomes than other (probably richer) 
sections of the community. 

Second, a great deal depends on whether entrepreneurs believe 
that although money wages have fallen at the present moment, they 
will rise again in the future. If they do, this will be favourable to 
employment. For if entrepreneurs believe that wages will rise, they 
will feel more optimistic about future economic prospects and the 
marginal efficiency of capital will rise. Again, the fact that money 
wages, and therefore prices, are expected to rise in the future will 
make it desirable to buy consumer gtxxls now rather than later; this 
may temporarily raise the propensity to consume. On the other hand, 
if the fact that wages have fallen already is taken as an indication 
that they will fall even further in the near future, this will tend to 
reduce employment. The marginal efficiency of capital will be 
depressed: entreprencun will regard future prospects for selling 
consumption goods as less rosy. Consumers will also postpone 
consumption until further wage reductions have reduced prices. 

Third, the fact that the wage bill has fallen and that prices, and 
perhaps some other incomes, have fallen, will mean a reduction in 
liquidity preference. The demand for money under the transactions 
motive will fall. What we are saying is that the ‘real’ value of the 
money supply has risen. Each unit of money will buy more goods; 
its purchasing power has increased. The result of the fall in liquidity 
preference is that the rate of interest will fall unless the money supply 
is reduced; investment will be stimulated. If it is expected that wages 
and prices will continue to fall, this may lead to expectations of 
further falls in the rate of interest and so will tend to reduce the 
demand for money for speculative purposes. 

Fourth, the effect of falling prices on the burden of debt may be 
unfavourable. If prices fall far enough, entrepreneurs may be unable 
to pay debenture holders their interest, and firms may fall into the 
hands of receivers. Again, the burden of the National Debt—largely 
made up of fixed interest-bearing securities—will become important. 
High taxation will sap business confidence. The effect of both these 
factors will be to reduce investment. 

Finally, we must point out that we are concerned in this book with 
a ‘closed system’. In practice, the main favourable effects of a 
reduction in money wages are likely to come from its effect on the 
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exporting industries, which can now sell their goods more cheaply as 
compared with foreigners. 

If we confine our aiteniion to a ‘closed economy’, we see that the 
main hope of increased investment lies either in a rise in the marginal 
efficiency of capiul or in a fall in the rate of interest. Let us consider 
these possibiliues more carefully. There is a hope that if wages are 
thought to have fallen to ‘rock bottom’, the effect may be to raise the 
marginal efficiency of capital or to lead to a fall in the rate of intcr«t. 
Entrepreneurs will look forward to a time of rising prices and activity, 
and current consumption will be stimulated because people hope to 
forestall the expected price rises by buying now. The worst possible 
situation is where wages and prices are expected to continue a slow 
but steady slide downwards. 

There remains the rate of interest. What can one hope for here? 
If the amount of money falb as money wages fall, one can hope for 
little. If the quantity of money can be kept stable while the level of 
wages falb, the fact that the demand for money under the transactions 
motive (and perhaps the speculative motive) will also fall, will reduce 
the rate of interest. The rbe in the ‘real’ quantity of money, will have 
a beneficial effect. Keynes therefore concluded that it would be 
possible to reduce the rate of interest by lowering money wages but 
keeping the supply of money constant. 

The problem, as we have already seen, is that two factors may still 
prevent the economy from moving towards full employment. First, 
although to begin with there may be a fall in the demand for money 
under both the transactions and speculative motives, once the rate 
of interest reaches a very low level a ‘liquidity trap’ may operate. 
The demand for money under the speculative motive may increase, 
because people cannot believe that it is safe to hold bonds at such 
low interest rates. They will expect interest rates to rise and bond 
prices to fall. Second, even if the rate of interest can be reduced 
substantially, the slope of the marginal efficiency of capital schedule 
may be so steep that even a substantial reduction in the rate of 
interest will have little effect on investment, or indeed consumption. 
We know that there U some doubt whether these constraints, and 
particularly the liquidity trap, exbt. Nevertheless, they represent 
Keynes’s reply to the suggestion that, provided money wages can be 
cut far enough, under>cmployment equilibrium b impx>ssible. 


^•3 response to thb argument has come particularly from those who 

rejoinder adhere to the quantity theory of money. They have concentrated on 

the point, which indeed Keynes admitted, that the reduction in 
money prices, resulting from a cut in money wages, would increase 
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in real’ value of money balances. However, we know that the 
Keynesian view is that the way in which an increase in money supply 
is transmitted through the economy is through a fail in the rale of 
interest, while the modern quantity theorists regard the transmission 
process as so complex that it is best ignored. They therefore argue 
that the important result of the fall in prices is to increase the real 
value of money balances above what the community regards as 
necessary. Because, in this sense, people have become wealthier, 
they will increase their spending and this will raise the GNP. There 
may or may not be a fall in the interest rate. 


(a) The Pigou The process by which an increase in the real value of money balances 

leads to economic expansion is usually described as the ‘Pigou effect’, 
after the late Professor Pigou, or ‘the real-balancc effect’. While 
many economists doubt whether the real-balance effect will.be strong 
enough to bring an economy back to full employment, this is a 
theoretical possibility. The tendency is therefore to concentrate on 
the practical rather than the theoretical implications of Keynes’s 
assumption of rigid money wages. 

It seems to be generally agreed that the best explanation of what 
Keynes ilvas doing is that he agreed that, given lime, it might be 
possible to reduce money wages sufficiently to bring about full 
employment. However, he was emphasising that any such process 
worked so slowly that it could not be treated as a practical possibility. 
It is safer to assume that wages arc rigid than to assume that they are 
flexible enough to allow the working of the Pigou effect to bring 
about full employment. 

The crucial point is that one is likely to achieve much less success 
in attempting to lower the rate of interest, and hence increase 
investment, by reducing the level of money wages than by increasing 
the supply of money. There arc three substantial practical objections 
to following a 'flexible wage policy' as an alternative to an open- 
market ‘flexible money policy’. These are as follows. 


(b) The 
possibilily of 
wage flexibility 


First, as we have suggested, it is quite unreasonable to expect that 
trade unions will (or should) accept all-round reductions in money 
wages of equal size for every class of labour. In democratic states, 
the accepted system of collective bargaining between individual 
unions and employers’ associations means that any wage reductions 
would be piecemeal. Workers in the worst bargaining position would 
suffer most seriously and most quickly. In a democratic society, it is 
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much easier to affect interest rates by open-market operations than 
by cuts in money wages. A dictatorship might succeed, a democracy 
never would. 

Second, for reasons of social justice it is unreasonable to expect 
workers alone to accept cuts in money wages. Such cuts must 
inevitably decrease their standard of living relatively to that of other 
sections of the community. Since some classes in the community have 
their incomes fixed in terms of money, social justice requires that all 
classes should have their incomes fixed in the same way. A policy of 
increasing the supply of money in a depression is preferable to 
cutting wages. 

Finally, a cut in money wages would increase the burden of debt, 
while a policy of increasing the supply of money would reduce it. 
An increased burden of debt in most communities would place an 
intolerable burden on debtors; and most of the biggest debtors are 
businesses. 

In a closed system, it is certain that best short-run policy is to keep 
money wages as stable as possible. Stable wages and prices will 
prevent the expectations of entrepreneurs becoming unduly opti¬ 
mistic or pessimistic. The effect will be to reduce the extent of 
fluctuations in employment, even though they cannot be prevented 
entirely. In the long run, when production is likely to rise steadily, 
one can choose between constant wage levels and slowly-falling 
prices; or constant prices and slowly-rising money wages. In practice, 
however, long-run problems tend to be less important than short-run 
ones. 


4 Summing up How, then, can one sum up the debate between Keynes and the 

classical economists on the relationship between cuts in money 
wages and the level of employment.? On the theoretical plane, the 
difference of opinion seems to have narrowed down to whether or 
not the Pigou effect will be strong enough to bring about full employ¬ 
ment. Some economists apparently think that it is, though there arc 
many doubters. In practice, this disagreement is unimportant since 
cuts in money wages seem to be ruled out in most circumstances. On 
the other hand, cuts in ‘real’ wages can be, and are, brought about 
by prices nsing faster than money wages. While it is doubtful whether 
Keynes has produced a significantly different theoty of the effects of 
cuts m money wages from that of the earlier ‘classical’ economists, 
his pracucal conclusions are very different and are almost universally 
a^pted. In pracUce, cuts in money wages are unlikely to be brought 

about quicUy enough to make them a practical way of achieving 
full employment. ® 
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9 ^ Money in a In conclusion, we return to the question whether a monetary economy 

near>barter is significantly different from a barter economy. Keynes’s economy 

economy was verji different from a barter economy. He was concerned with 

an economy where variables like income and employment were likely 
to alter, so that peoples’ expectations about the future were important. 
In particular, he saw the holding (indeed hoarding) of money as an 
important part of the mechanism linking present and future. In his 
theory, the fact that people could alter their money holdings in this 
way affected the rate of interest and so the amount of investment and 
of income. Keynes’s economy was very different from the barter 
economy. It must be added, however, that a good deal of recent 
discussion has been concerned with an economy which is as much 
like a barter economy as possible, except that it uses money. 

A major question is whether, in such an economy, money is 
‘neutral’ ? Would a rise in the money supply raise all prices (including 
the rate of interest) in the same proportion? If it did, money would 
be neutral; a mere ‘veil’ as Pigou called it, which concealed the ‘real’ 
operation of the economy without actually altering it. The discussion 
has revolved around the significance of the real-balance effect. Don 
Patinkin, in particular, has emphasised its role.' If Uie quantity of 
money in a near-barter economy is doubled and all prices double, 
real balances will be unaltered. Nothing ‘real’ will change. However, 
an accidental increase in prices will reduce real balances below the 
desired level. This will reduce spending, in the way we have seen 
already, and prices will fall. The cxbtencc of real balances ensures 
price stability. 

This leads to a difficulty. The fact that real balances are brought 
into the analysis, for example by Patinkin, means that money is nol a 
veil. One cannot discuss relative prices in this model without bringing 
in money supply. Nevertheless, in one sense, the ‘classical’ view is 
unscathed; relative prices are not affected by the supply of money. 
The discussion has therefore moved on to the question whether one 
needs to retain the (monetary) real-balance effect in the ‘real’ 
analysb of relative prices. 

In the excellent review article given in the suggested reading, 
Harry Johnson concludes that the real balance effect can be ignored 
so long as one is dealing with equilibrium situations, where all money 
prices change simultaneously, and in the same proportion as money 
balances. Here, real balances will not alter if the price level changes. 
Real balances arc needed only to ensure an equilibrium between the 
supply and the demand for money. If these arc equal, one can go on 
to ignore money and to look at relative prices alone. 


^Don Patinkin, InUrui and FriKts, Evanston, 1956 . 
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Some basic concepts 


1. Stadcs and 
dynamics 


So far, ihis book has been concerned either with statics or compara¬ 
tive statics. Static analysis discusses the question of how, for example, 
an equilibrium price is arrived at in a market where the demand and 
supply curves are known and remain unchanged. Static analysis 
enables us to analyse a situation where consumers, firms, industries 
and whole economies are in stable, or static, equilibrium at certain 
levels of prices, output, income and employment. However, while 
much of the discussion up to this point has been static in this sense, 
we have occasionally dealt in an elementary way with the results of 
once-for-all changw in demand conditions. Allowing for the effects 
of the passage of time on prices and output in a growing economy is 
one of the most difficult tasks that economic theory faces. Until the 
late 1930s the only real step in this direction had been Marshall's 
important distinction between the long and the short run. As we saw 
in Chapter 7, the main way in which Marshall used this tool of 
analysis was to compare the short- and long-run effects of a once- 
for-all change in the demand for iu product on the equilibrium price 
and output of a competitive industry-. Similarly, the discussion in 
Chapter 20 showed how big a change in national income would 
result from a given alteration in investment spending, when all the 
multiplier effects of that alteration had been allowed to work them¬ 
selves out cornpletcly. In both these cases we were concerned with 
what economists call comparative statics. We compared the sizes of 
particular variables before and after a given change in conditions 
had exerted its full influence on them. We were comparing two 
different, static levels of activity, one before a change and one after 
t e effects of that change had been fully worked out. The term 

comparative statics’ is therefore an obvious one to use when des- 
cnbing such a situation. 

Though the economic problems that can be dealt with in this way 
are interesting, they are limited ones and exclude many important 

of anZr particular, much more advanced methods 

of analysis are needed to explain and analyse the problems of 
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economic fluctuations —booms and slumps—and the causes of 
economic growth. These arc questions which have rightly attracted 
much of the attention and analysis of economists in recent years, but 
they cannot be dealt with adequately by the kind of economic theor\- 
used so far in this book. 


2. The 
beginnings 


The first steps towards developing the theories of economic fluctua¬ 
tions and economic growth, which arc now widely accepted, were 
taken in the 1930s and early 1940s. Neither Marshall, Keynes or 
their contemporaries did more than make a few suggestive asides. 
During the 1930s the work of Frisch', Kalccki* and Samuelson* 
paved the way for mathematical analyses of economic fluctuations 
based on the interaction of the multiplier and the accelerator.* These 
analyses arc still too mechanical to explain reality fully. They cannot 
allow convincingly for changes in the expectations that consumers 
and businessmen hold about the future, or for changes in the degree 
of excess capacity in an economy. Nevertheless, they have made it 
possible to throw a good deal of light on what exactly are the main 
causes of economic fluctuations. 

In the 1930S, too, the foundations of a theory of steady economic 
growth which abstracted from fluctuations were being laid by Sir 
Roy Harrod (as he now is) in England and Evsey D. Domar in the 
USA. Indeed, it is remarkable how many of the more recent develop¬ 
ments in growth thcor>’ were accurately foreshadowed by Sir Roy 
Harrod in a path-breaking series of lectures which he delivered in 

London in 1947.* t 

One major problem which will face us throughout Part Three is 
that it is very difficult to isolate fluctuations in a growing econom> 
from the trend growth rate around which those fluctuations take 
place. There is no doubt that economic growth can, and usually does, 
give rise to short-term ffuctuations in the economy, though there is 
much dispute over how far the fluctuations themselves help or 
hinder growth. In Part Three wc shall largely ignore fluctuations. 
The problems of economic growth arc so important and so 
that it will be well worthwhile spending most ©four time in art 

‘Rjgnar Ffijch, ‘PropaRaiion and Impulse Problems’, in 

G. CfliiW. London, 1933 , __j 

•M. Kaiccki. Essafs m thi Thtoij of Ktonemit Fludualions, London, 1939- 



I 

1 




•P. A. Samuclson. •Inicracliotu betvsern ihc Multiplier Anal>-sis and p' 
of Acceleration’, Rnifv: cj Etonomus and Statistui, Ma), 1939* P* 75’ 
Readinf^s in Busintss CnU Theon. Blakision Series, 1944. , Oxford 

iSec.forcxamplcJ.R.Hicks,4Ce.rn4^^^^ 

F. Harrow!, feuards a Djnamu Efcnomus, London, 1948- 
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Three studying the factors in any economy which determine the 
trend-rate of growth. It is around this that fluctuations can. and will, 
take place. The study of economic fluctuations is, in any ca.se. a 
substantial subject in its own right. 

The analysis of steady growth in Part Three will therefore provide 
readers with a starting point from which they can proceed to study 
original writings, not only on theories of long-run growth themselves 
but also on theories of shorter-run economic fluctuations. 


3 - 

Comparative 

statics 

revisited 




The first requirement in passing from analysis using statics and 
comparative statics to a study of economic growth is to become 
accustomed to looking, not at rates of output per period of time, but 
at raUs of change in the rate of output beUvem periods of time, 'fhis 
difference can be illustrated by looking again, in sligluly different 
terms, at the working of the multiplier, which was discussed in 
Chapter 20. 

In Fig. 25.1 we measure the level of national income up the I'-axis 
and time (in monih.s) along the x^axis. We suppose, as multiplier 


Fig. 25.1 




analysis docs, that the economy is initially in an undcr-cmplovmcnt 
equilibrium; national income, at COA ( = is assumed to be 
well below the full employment level. Between time 0 and time T,, 
the level of the national income is constant at the level of;^^-^—“s 
rate of growth is zero. To anticipate the terminology we shall use 
later, we shall denote the rate of growth of national income by the 
symbol G^. We may then say that, in this initial situation. C, = o. 

At the point of time T^, the government institutes a public invest¬ 
ment programme, increasing the level of investment by p in each 
^ccccding period of time, in our particular example each month. 
1 his brings the multiplier into operaUon. For several months there 
IS a nsc in naUonal income. Then at time T, national income finallv 
reaches the new, stable equilibrium level of £,OE (=Cr,). Here, the 


S88 Some basic concepts 


rau- ol growth ol iiicorm-. having been positive since 7,, approac hes 
zero as> inptoiicali>. I he rise in national income between 7 , and 7 


is/,’.JA orCT, 0.1 . wln-re .l/i = 7 * - All we have done is 


to Slim 


a eoiiMTgent series. Where / is the extra investment per pericKl o| 
lime and c the marginal propensity to consume this scries is: 


/-f/ • c2/- f»/ . 


<•"/ 


We knerw Irom the discussion in C;haptcT 22 that this serk-s sums to 


where ^ ^ , X I is the income, or investment multiplier. 'As 

in Chapter 20, we are assuming that m extra private investment 
outlays are induced l)\ the operation of the public investment 
programme.) 


It is important to note- that, for ibis conclusion to hold, the extra 
govermneni investim nl spending of /./ imisi be repeati*d in each 
period of lime after 7 ,. If the government were merely to spend a 
single extra amount oi month 7 ,, national income would rise 
somewhat initially, hut would soon relapse again to the original 
level, riiough this fact is not always completely understcxxl, multi¬ 
plier analysis avsuines a peimment rise in the level of invcslmetii 
spending of a given, constaiu amount in each surceeding period of 
time-. 


This discussion of the multiplier is an example of comparative 
statics. Wc are comparing two static levels of income, the one, 0 . 1 , 
ruling from time O to time 7 , and tlic other, OE, from time T. 
onwards. Since AB and Cl) are both straight lines, it is quite im¬ 
material at which precise points between 0 and 7 , and beyond 1 
we measure national income in making the eomparison. The sim¬ 
plicity of comparative statics is its main attraction. One is comparing 
dilTercnt, but constant, levels of output; one is not tracing llic path 
of out{)ut over time. 


4. Dynamic 
economics 


In dynamic economics wc do just this. For example, in Fig. 25.1 the 
iotled line / 7 f.’traces out the path along which income grows between 
7 , and 7 ,. It shows the way in which the multiplier eflccts of the 
•xtra government inve.stnieiit operate, as time passes, to raise 
lational income from 0.1 to OE. In onler tii study this movement of 
he economy from B to C one has t«i itse more powerful tools ol 
inalysis than those nl'comparative statics: one has to embark on 
-conomic dv nainics. I he i|uestion iM cmiies om- of analysing rales ol 
growth of inernm-. 0',. whert- ilusi- rales ol growth are now |)osiii\<. 
ind no longei z< rt). Nor. as Fig 2*,.i shows«leat h , need the rales ol 
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growth of income be constant. Bctuccn B and C the ratt oJ growtli 
of income b<'gins by being high, as the steep slope of BC shows. It 
then diminishes until, at C, it has fallen to zero. In yet other situations, 
the rate at which income is growing may be an increasing one, 
starting at. say, 2 per cent and rising to, say. 6 per cent per annum. 
Indeed, one could quite well have alternating periods ol increasing, 
decreasing and constant rates of growth of income, 

Let us sum up the argument so far. In static economics we take 
certain basic elements in the economy to be given and known for 
example, the size and ability of the population, the quantity of 
natural resources, the tastes of consumers and so on. These basic 


factors determine the levels of output of the various goods, their 
prices and the incomes of the factors of production wliich njake 
them. In dynamic economics, some or al) of these basic elements are 
supposed to be changing, so that our task is to determine tlie tnUK at 
which output is altering. 

The di.scussion so far has been in terms of national income lor 
output) and it is clear that income (output) must be one of the most 
important variables for us to study In dynamic economics. I'he 
ultimate aim of any economic system is to satisfy the material needs 
and wants of its members by providing them with a suppK of goods 
and sendees to consume. The faster this supply grows, the more 
alTIuent the economy is. However, we shall also be interested in the 


changes which occur in other elements in the system. .National 
income depends on a number of underlying factors, so that growth 
theory’ concentrates on three major variables beside naiional 
income (or output). One is the rale of change of population, or, more 
usually, of the actual work force. The second is the rate of growth of 
the community’s stock of capital goods - the rate of capital accumu¬ 
lation. Finally, there is what is the most vital but perhaps least- 
understood element lying behind growth - technical progress. I his 
IS a Mmewhat obscure phenomenon. Its rate is determint'd not oiilv 
by the introduction of improved methods of production based on 
past inventions, what the economists call innovation’ It is ilso 
determined by the rate at which new inventions capable of forming 
the basis for future innovations are being made. We must consider 
both invcnuon and innovation in our lhcor>- of growth. Technical 
progress wiU also depend, in part, on the extent to which resources 
are being devoted to the task of educating and developing .he 

we m T and managers of the future, rhis. uk,. 

we must consider. 

eomn"!*'" '» '«■ IruK 

Z 7 ri 2 i 77 continuous and 

outngl t decline in an economy. However, we shall ignore tin- 
rwssibiluy of a steady decline in income, not least because outright 
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decline does not appear to be characteristic of modem economies. 
Our task is to consider the conditions which must be fulhlled if 
various steady rales of growth are to be achieved. In order to simplify 
the analysis, we shall make the assumption that all rates of growth, 
whether high or low, are constant ones. We shall be concerned with 
‘steady-state’ growth, with the economy in a condition of steady, 
overall growth. If we can discover the facton underlying constant 
rates of growth, we can discover how growth rates arc determined. 
This should also give us some insight into how they can be increased 
or reduced. 


5. The 

determinants 
of economic 
growth 


Modem growth theory begins from the obvious starting-point that 
to produce goods one must employ labour, on the one hand, and 
capital goods, on the other. It goes on to take the view that, while 
the employment of both capital and labour is essential if the economy 
is to produce at all, economic growth is especially the result of capital 
accumulation. What kind of reasoning lies behind this view? 


j./ Ihf 
accumulation oj 
capital 


The answer can be seen if one considen an economy with a constant 
labour force, where no increase in output can come from putting 
more people to work. However, we are oversimplifying a complex 
situation, so that our explanation is only provisional. Although there 
is no change in the number of people actually at work in this hypo¬ 
thetical economy, production will be increasing as time passes. There 
are two reasons for this. One b that the accumulation of capital will 
be continuing. With the labour force constant, even if more efficient 
capita] assets arc not being introduced (even if there is no innovation) 
the accumulation of capital will be going on. With the labour force 
constant, it follows by simple arithmetic that the amount of capital 
per man—what economists call the capital-labour ratio—will be 
rising. The fact b that each man will work with more capital. Hence 
he can produce more. Because both output and capital stock can 
increase in thb way, when the labour force is constant, and, indeed, 
even when it is declining, growth b closely linked with capital 
accumulation. 

A major reason for this basic tendency for capital per man to rise is 
that capital assets arc mostly long-lived things. With a population, 
and hence with a labour force, even a very high birth rate can be 
associated with a constant population, provided only that the deal 
rate is equally high. However, capital assets can scarcely fail to 
accumulate in a modem economy, since one cannot conceive o any 
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government allowing a situation to persist where depreciation is so 
high that the annual net increase in the total stock of capital goods 
(net investment) is negative, or even zero. Unless conditions in the 
economy are quite catastrophic, there will always be some gross 
investment, some construction of new capital goods. We can be 
confident that obsolescence and wear-and-tear arc unlikely to 
cancel out the whole of this gross investment. While a significant 
part of gross investment will always be taken up in making good the 
continuous depreciation of the community’s total stock of capital, 
there will usually be something left over each year to provide a net 
addition to that stock of capital. Only in the kind of calamitous 
depression that the USA suffered in the early 1930s can there be no 
net accumulation of capital during any given year. 


j.i> Teehnical 
pTog^reis 


The second reason why growth of national income will occur even 
in an economy witli a sutic population is because there will be 
technical progress. It will be possible to equip the constant population 
with progressively more cfHcieni and more productive machines as 
time passes. 

This explains why capiul and growth are intimately linked’. First, 
even if there is no technical progress in the economy, it will often be 
possible to increase output per man by equipping each man with 
more capital, given the existing technology. Second, all contem¬ 
porary economies will be experiencing technical progress. And this 
technical progress will be introduced into the economy mainly through 
investment in new capital assets, embodying improved production 
methods. It is only where there is a significant rate of investment in 
new assets that technical progress will be able to have a rapid effect 
on the economy. 

Growth theory therefore accepts the fact that, with or without 
technical progress, more capital goods will be required if there is to 
^ growth. It goes on to acknowledge that these capital goods can 
be produced only if people save, thereby freeing resources from 
c^umption and devoting them to increasing the stock of capital 


As we MW m Part Two, Keynesian employment theory wa 
ongmally based on the aU.to<M>bvious proposition {for the years h 
was writing about) that there were already sufficient resource 
available to produce substantially more than the current output 
Keynes s aim was to show that, in these conditions, a rise in the leve 

res^rrc«?t''° t ‘’""S 

tTT T I S However, although Keynes was abl. 

to overlook them in his short-run analysis, there were serious long 
run contradictions in it. ® 
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The fact that increased outlay on investment made up part of the 
extra spending that Keynes wanted to see encouraged, meant that 
the employment policy he advocated was in a sense a self-defeating 
one. Bc-cause his was fundamentally a short-run analysis, Keynes 
could legitimately concentrate on the fact that an increase in spending 
would increase employment, and thereby allow the existing capital 
assets and labour force to be more fully employed. However, a long- 
run analysis, and above all a theory of growth, cannot do this, Simply 
because there is investment, the quantity of capital assets available 
to a community will be growing all the time. The more successful the 
policy of curing unemployment by increasing investment in any 
year is, the more extra spending of all kinds will be needed in the 
following year to keep the newly-enlarged capital stock fully used. 
In this sense, Keynesian employment policy can be described as 
self-defeating. The more investment is undertaken in order to main¬ 
tain income in a given period of time, the more extra income has to 
be created in the future in order to keep those new investment goods 
fully at work. Certainly, any acceptable theory- of growth has to 
regard a continuous rise in the size of the stock of capital assets as 
both inevitable and desirable. Only by using more and more capital 
relatively to labour can a society raise its living standards. As 
ve seen, this is the way in which technical progress, embodied 
>• machinery, etc., is introduced into the economy. 



3-3 Popiilnliou 
increase 


We have now looked at the role of capital and technical progress in 
economic growth. As for population, its effect on economic growth 
is mixed. If one is concerned only with the growth of aggregate 
income, then rising population helps to increase aggregate income by- 
increasing the labour force. If one is concerned with the income per 
head, there is no unambiguous answer. All will depend on whether 
conditions arc such as to raise income more or less than the population 
is rising. We shall return to this issue later. 

To put all this in another way, the cs.scntial point is that one has to 
look both at the aggregate spending of the community and at the 
resources available to it. In Part One, we took for granted the suHfi- 
ciency of overall aggregate demand and concentrated on the way in 
which an economy uses its resources to supply goods to meet this 
demand. In Part Two we took theadequacy of the volume of produc¬ 
tive resources available to the economy as axiomatic and concen¬ 
trated on the way in which sufficient demand could be generated to 
keep them occupied. Now, in Part Three, we must look at both 
aggregate supply simultaneously in order to see how the economy 
will grow if the tw() arc kept in balance. Tlie need for such balance is 
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therefore stressed in growth theor>’, which is, indeed, often concerned 
with 'balanced growth' equilibrium. 


6. The 

fundamental 

growth 

equation 


Having explained briefly what economic growth is, we shall now 
set out the elements of the basic model we shall use to study the 
problems of economic growth. Between any two successive periods 
oftime in any economy there will be a certain rise in income (output). 
VVe denote this as AT.* Now, the absolute increase in income (A?*) 
between any two points of time, is obviously identical with the in¬ 
crease in the Slock capital between those two points of time (AA*) 
multiplied by the extra amount of-output which has actually been 
produced during that period of time. Assuming that both the extra 
capital stock and the output it yields are measured in money, we can 


write this as —Symbolically, wc may therefore write: 
AA 


Ar=A'x 


Ar 

AA' 


It is usually found most convenient to proceed in terms of raUs oj 
growth of income and capital. We can do this if we divide both sides 
of the equation by Y. This gives us: ^ 

s 


Ar_AA: AT 
r r'" AA •• 


For simphcity. we have already decided to use the symbol G to 

AT , . ^ 

represent —; the proportionate increase in income. Since AA' is 

merely investment (/) during the time period in question, wc can 

also rewrite the right-hand side of the equation. Wc arrive at the 
expression: 


f• * j 


The essence ofbalanced growth is that (he economy should advan 
at a steady rate, wjth savings (S) equal to investment (/). Tl 
means that, since we shall be concerned with balanced growth, i 

may rewrite | as |in turn is often written as r. and represents t, 

of income saved. Equation (t) ih. 

^ AA.( 

small, bui Itnicc.-mcrcmcm m any variable, in this case 1 . 
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Growth thcor>’ puis considerable emphasis on the role of what is 
known as the capital-output ratio. We have already noted that 
production will be higher in any economy if more output is obtained 
from each unit of the (given) capital stock which the economy 
possesses. Output will be much higher if a machine costing ;C30oo 
produces enough output to sell for ;()iooo each year than if the 
machine’s output sells for only £\oo (with given product prices). As a 
convenient, shorthand way of introducing the productivity of capital 
into grow th theory, economists use the concept of the capital-output 
ratio. This relates the value of a particular piece of capital equipment, 
or the value of the total capital stock of a country, to the output which 
it produces in a given lime period—usually a year. So, if the machine 
mentioned above is bought for /^3000 and produces goods worth 
£ 1000 in a given year, the machine’s capital-output ratio for any year 

is obviously “-or three. Similarly, if the total capital of any 

£ 1000 

country is worth /|ioooo million and it produces goods worth 
£2y)0 million in any year, the nation’s capital-output ratio in that 
year is four. It should be clear that the capital-output ratio is simply 
the inverse of the annual rate of return on (productivity oO capital. 
If, as in this second example, the capital-output ratio is four, the 
productivity of capital is 25 per cent per annum; if the productivity 
of capital is to per cent per annum, the capital-output ratio is ten, 
and so on. Economists normally denote the capital-output ratio by 
the symbol v. 


It follows from this that the expression -r-p. in equation (i) above, 
is the inverse of the marginal capital-output ratio. It shows the 


marginal increment of income which is obtained from a marginal 
addition to the national capital stock. We can therefore replace 

- p in equation (i) by the expression -. 


Equation (i) now becomes Gy=JX- or 

G=- . (3) 

' V 

4 

(In Part Three we shall normally assume that the average capital- 
output ratio—that between the whole national capital stock and the 
national income —is constant and so is always equal to the marginal 
capital-output ratio. As explained above, we shall also (unless 

otherwise stated) assume that the savings-ratio y. (or j) is constant. 

Equation (3) is a tautology in the sense that it is always true by 
definition, though we shall later put constraints on it by assuming 
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f . 

7. The 
warranted 
rate of 
growth 



that 1 and r arc both constant. Equation (3) states the self-evident 
truth that the increase in output during any period must always be 
exactly equal to the extra units of capital goods installed in that 
period multiplied by the output actually obtained from each of those 
extra units of capital stock. However, there are other similar growth 
equations which arc not tautologies, and we shall discover that a 
study of the relationships between these various equations and 
between the variables in them can teach us a great deal about 
economic growth. 


The fundamental growth equation, in the tautological sense in 
which wc have so far used it, merely states what has happened in a 
given period of time. It says nothing about whether the rate of 
growth it represents—the rate of growth which actually has been 
achieved—is satisfactory or not, in the sense of whether it will pro¬ 
vide the basis for a steady advance of the economy. The form of the 
fundamental equation which sets out the requirements which must 
be met if steady growth is to be satisfactoiy to entrepreneurs may 
be written: 



is what Sir Roy Harrod christened the ‘warranted* rate of growth. 

It is that rate of growth which leaves producers as a whole just 

satisfied with the growth that has actually taken place and therefore 

just prepared to repeat it. Although output is almost cenain to be 

rising more rapidly in some ‘growth’ sectors of the economy than in 

others, and although there may be outright declines in some trades, 

these movements are compatible with the overall growth of the 

economy at a certain rate. Similarly, within a whole industry , some 

films may feel the need to increase their own rates of growth, while 

othen may be impelled to reduce them. On balance, these individual 

decisions cancel out in the sense that, for the whole economy, a 

certain rate ofgrowth will leave entrepreneurs just satisfied with that 

rate ofgrowth and just ready to repeal it. This rate ofgrowth is the 
warranted rate. 


Th.s explains why wc have writcen r, instead of e in equation (4) 
fctause equauon (3) was a tautology, c represented the arto 

installed dunng the period, divided by the extra output produced 
djmng that period. It showed what had happened, bu" norwhe'he, 
producers were satisfied with what had happened The sire of r in 
equauon (3) e, dierefore somewhat accidental. If there is a boom in 
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tlif ( (onomy, and the extra capital installed is fully used, the marginal 
capital-dutpiit ratio will be lower than it would be if there had been 
a slutnp and there was only enough work to keep the economy’s 
capital goods partly occupied. 

tY is different- It reptesenis a relationship which is given by the 
state of science and technology. It shows the extra amount of capital 
which is required, in the existing state of technical knowledge and 
technical practice, to sustain an annual rise in output of one unit. 
It shows this in a situation where the extra capital is just fully- 
emploved in the sense in which the firms themselves define that term. 
If a rise in output of in any year needs an extra investment of 
just to make it optimally profitable, the marginal capital-output 
ratio, r,, is four. £16000 worth of capital must be installed in order 
to allow output to rise by £4000 per annum with the capital opti¬ 
mally employed. In other words, the equation for the warranted 
rate of growth derives from the notion that if the initial capital stock 
is just sufficient to produce a given output, then any extra output 
can be obtained only by installing extra capital on a scale which is 
technically determined. 1 he size of depends solely on the size of 
the capital-output ratio which currently-accepted production 
methods (and notions of what b an acceptable rate of profit) require. 


8 . The 
natural rate 
of growth 


The warranted rate of growth, then, is one which, if attained, would 
allow producers as a whole to be just satisfied with the way the 
economy was growing. It is an equilibrium rate of growth in the 
sense that it w'ill perpetuate itself. Yet this rale of growth will not 
necessarily be compatible with ph>-sical and human conditions m 
the economy. These cannot simply be ignored. In order to show 
what rate of growth can bejuslified by ph>'sical production conditions, 
we have to introduce the concept of the ‘natural rate of grow tli, C^. 
This also may be stated in the form of an equation, namely one 
showing what rale of growth is possible in the physical conditions 

prevailing in the economy. • r 

Economic theory holds that the two factors determining the size o 
6’„ arc the rate of population increase and the rate of technical 
progress. \Vc shall assume throughout this discussion that there is no 
‘involuntary’ or ‘Keynesian’ unemployment. Because there is no 
unemployed labour which can be put to work, it follows that the only 
way in which more people can be employed will be if there is an 
increase in population. The second source of increased output will 
be technical progress. This will increase output per man. It follows 
that cconomisu define technical progress to mean the same thing, m 
this context, as the increase in productivity. They are concerned 
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entirely with increases in output per man. For the economist, 
‘productivity’ means output per unit of input. If the word ‘produc¬ 
tivity’ is not qualified, it is safe to assume that it is the productivits 
of labour, i.e. output per man employed, that is meant. 

It follows that, so far as the -labour force is concerned, we arc 
assuming that there is no possibility of increasing it by drawing on a 
■pool’ of unemployed. We are also ruling out increases in ‘partici¬ 
pation rates’; that is, bringing more of the existing population into 
work by, say, increasing the number of married women at work, 
raising the retirement age or lowering the school-leaving age. We 
are abo assuming that there is no scope for increasing output 
significantly by raising the cfTicicncy with which existing labour and 
capital assets arc being used by firms or employers, bringing efficiency 
in all firms closer to the standards reached by the best? In practice 
both these things are likely to be possible, but their distinguishing 
feature b that, even if something could be done in such ways to raise 
output per head of population, it would inevitably be a oncc-for-ali 
process. Once all the available married women, old-age pensioners 
and soon had been given jobs, and once all firms had (miraculously!) 
become as efficient as the best, there would be no more scope at all 
for using these way3 of raising output per man. They can offer short- 
run but not long-run growth. They arc not to be scorned, but they 
arc not relevant to a theory of long-run growth. 

To sustain long-run growth, one is forced back to the opportunities 
provided by population increase or by technical progress. Hence, if 
we denote the rate of population growth by I and the rate of technical 
progress—or the rate of increase of productivity—by t, we may 
define the natural rale of growth as: 

^r> = ^+^.(5) 

Strictly, the right-hand side of this equation should read 
The letter / relates to the effect of technical progress in increasing 
the productivity of the existing population. The symbols It denote 
the increase in output obtained by applying new tcchnolog>' to the 
(small) increase in the labour force. Since It will be very small, it can 
reasonably be ignored. 


9. The 
Harrod* 
Domar 
eqnadoii 


Equation (3), our fundamental growth equation is often 

descnbed as the ‘Harrod-Domar cquaUon’, but though similar 
cquauons were discovered at about the same time by these two 
economists they arc not identical. Domar wanted to answer the 
quesuon: how much will output have to rise in a growing economy 
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if all the additional productive capacity which capital accumulation 
provides is to be fully used? For reasons which will be considered in 
detail in the next chapter, but which should be intuitively obvious, 
Domar discovered that investment would have to rise quickly 
enough to absorb all the savings which rising incomes made available. 
This gave him the equation; 




This equation states that the rate of growth of investment (—) 

must, for full employment, be equal to the proportion of income 
saved, r, multiplied by the output>capital ratio, a. It will be obvious 
that the right-hand side of equation (6) gives exactly the same result 
as the right-hand side of Harrod’s equation (3). Domar was multi¬ 
plying s by the output-capital ratio; Harrod was dividing s by the 
capital-output ratio. 

Domar had only one equation, which showed what the rate of 
growth of investment (and therefore, with a constant capital-output 
ratio, the rate of growth of income) would have to be in order to yield 
full employment. He was describing what may be called an equilib¬ 
rium growth path. Harrod, on the other hand, as we have seen, was 
concerned with three different growth equations. The one which 
comes nearest to the Domar equation was that for the warranted 
rate of growth. In fact, Harrod’s original equation differed in actual 
notation from the version we gave above in equation (3). It read 
G^Cf=s. Harrod was saying that the rate of growth, G^, which 
would just leave businessmen content and would therefore encourage 
them to maintain that rate of growth, would depend on the savings 
ratio and the required capital-output ratio. He wrote tlie latter as 
instead of our and he multiplied G^ by it instead ofdividing j by it. 
Consequently, even this ‘Harrod equation’ did not describe a full- 
employment growth path, but only one which w’ould persuade 
entrepreneurs to continue the existing growth rate. 

It is obvious that there b no guarantee whatever that the ‘war¬ 
ranted’ rate of growth will be a full employment rate of growth. 
Indeed, it is precisely because this is so that Harrod brings in the 
natural rate of growth, in order to show what the growth rate would 
need to be to sustain full employment of labour. Nor will full employ¬ 
ment for labour necessarily ensure full employment of capital assets. 
Domar, on the other hand, assumed, by implication, that full 
employment of labour and capital occurred simultaneously. Domar s 
was one important growth equation; Harrod’s equation was one o 
a series which between them set out a complete theoiy of growth. 

We must now use Hanod's three different rates of growth; the 
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actual rate of growth, Gy ; the warranted rate of growth, ; and the 
natural rate of growth, explain in outline the way in which an 

economy grows. 
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1. Balanced’ 

growth 

equilibrium 


i.i The 
'golden age' 


26 _ 

A simple growth model 


Many of the recent theoretical studies of economic growth have been 
based on Harrod's three growth equations, set out in Chapter 25. 
It goes almost without saying that the only situation where there will 
be no problems in economic growth will be where all three rates of 
growth are equal. The actual rate of growth will be the same as the 
warranted rate, so that the business community will be perfectly 
content to perpetuate the existing rate of growth. At the same time, 
these two rates will both equal the natural rate; the economy will be 
grow ing as fast as is possible with the existing rates of population 
growth and of productivity increase (technical progress). It is 
possible that, even in this situation, the community may feel that the 
rate of growth is too slow in the sense that it would prefer a faster one. 
However, in order to bring about such an increase, it would be 
nccessar>’ to make fundamental changes in the structure of the 
economy--for example, by speeding-up the rale of growth of popu¬ 
lation or the rate of technical progress. 


Nevertheless, the equality of the three rates guarantees that the 
economy is in equilibrium and represents a ver)’ satisfaclor>’ situation. 
Indeed, by describing the situation where the three rates arc equal as 
a 'golden age\ Professor Joan Robinson has emphasised that M 
represents a mythical stale of affairs not likely to obtain in an) 
actual economy*. ‘ For the >varranlcd rate of growth is determined 
by the value of s, the savings ratio, and of the required capital- 

output ratio, in the equation C^ = —. At the same lime the natural 

rate of growth is determined by the rate of population incre.asc (/) 
and the rate of technical progress ((). The happy situation where 
C. =x = will occur only when the four variables, s, p, I and / have 
the right values, and thb seems likely to occur only by chance. 

*Jo 4 n Robinson, Tfu AuumuJation ef Ccpttal, London, I95^» P* 99* 
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Conscqucnlly, ihc Harrod-Domar discussion of growth assumed that 
the four key variables were all set quite independently of each other. 
Other economists argue that at least some of the variables arc con¬ 
nected. Professor Kaldor, in particular, has taken the view that there 
arc links between the rate of population Increase and the rate of 
technical progress on the one side and the savings ratio on the other. 
For the present, we shall assume that s, v, I and ( are all known^ 
constant over time and determined independently of each other. 
We shall also assume that, despite this, a ‘golden age' has been 
reached where G^. = G^ = G^. What kind of balanced-growth equilib¬ 
rium will one then have? 


/.i» lialancfd 

^^rowth 

examiml 


We shall concentrate our analysis on the three basic variables: F, the 

national income; A', the stock of capital assets; and L, the labour 

force. In balanced-growth equilibrium, with Gy — G^. = Gf^, the 

national income will be growing at the rate of ( 7 ^—say, at 2, 3 or 

4 per cent per annum as the case may be. Since we are a.ssuming that 

the capital-output ratio is constant, it follows that the stock of capital 

must be growing at exactly the same rate as income. Since we arc 

assuming that the actual rate of growth equals the warranted rate, 

so that any extra capital goods are just fully employed, .any other 

result would mean that the capital-output ratio is altering. This 

leads to a first, and rather obvious conclusion. Given a constant 

capital-output ratio (v), balanced-growth equilibrium requires the 

national income and the capital stock to grow at the same rate as 

each other. Olhenvise, one will either have capital growing faster 

than output, with excess capacity developing as some or all capital 

assets become underemployed; or one will have too few capital assets 

to produce the output that is being demanded. There would be a 

shortage of capacity. In either case the balanced-growth equilibrium 
would disappear. 


(a) IVilhoul 

technical 

progress 


Although at htst sight this seems a rather tritial point, it will b 
worth gomg mto a little fiirther. For the moment, let us assume tha 
al growth m output depends on an inerease in the siae of the pope 

rl!’' ' “ “"'ribu'ion at all to gmwth from technics 

^gress. The equation for the natural rate ofgrowth, C =/+, ,hei 

^comes C„-(: all growth results from increases in population. Fo 
balanced-^wth equilibrium in these eireumstaZs, nation” 
income and the capital stock will both have to grow at the same rat 

as the labour force. It follows that f (the amount ofcapital per head) 
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(b) With 
technical progress 


i .j Capita! 
widening versus 
capital 
deepening 


i 


(the ca 


jr 

pital-output ratio) and j (income per head) will all remain 


constant as aggregate national income increases. Although the total 
stock of capital is growing, capital per head is constant; although 
aggregate income is growing, income per head remains unchanged. 
Existing techniques are being extended to employ more people, each 
of whom uses exactly the same production methods, and hence 
exactly the same amount of capital, as each member of the original 
labour force. There is what economists call capital widening. There is 
no rise either in capital per man or in capital per unit of output, as 
growth proceeds. The capital-intensity of production, whether 
measured in terms of capital per unit of output or of capital per man, 
remains unaltered. 


If we now allow for the existence of technical progress, t becomes 
positive. If we further assume that / remains at the same level as in 
the previous paragraph, the effect of technical progress will be to 
increase the rate of growth that is compatible with physical produc¬ 
tion conditions; it will raise (/„. However, we are continuing to 
assume that there is balanced growth, with Gy=G^—Gf^. Technical 
progress therefore makes possible a rise in the rate of growth of 
income. Since the rate of growth of capital and income must remain 
equal in balanced-growth equilibrium, this calls, in turn, for an 
equal rise in the rate of growth of the capital stock as compared with 
its rate of growth when population alone was changing, and there was 
no technical progress. This may seem a little paradoxical at first 
sight, since one can easily become accustomed to the notion that 
technical progress, like manna, drops from heaven as a free food. 
We shall need to look at this assumption in more detail later. For the 
moment, we merely need to stress the fact that the requirement of a 
more rapid rise in the capital stock follows automatically from our 
assumption that r is constant. We take it for granted that technical 
progress is ‘embodied’ by spending money on installing extra capital 
goods or, equally important, by spending it on applying new ideas 
resulting from research and/or education. 


The simplest way of looking at the question is to regard the increase 
in the rate of growth of income—of productivity per man—as the 
result of the increase in capital per head, whether this is brought 
about through the installation of more machinery or by the applica¬ 
tion of increased knowledge. This increase in capital per head will 


r 


t 


2. The next 
stages in the 
analysis 
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manifest itself in a rise of income per head, at the rate oft. In other 
words, part of the growth of both income and capital is required to 
keep income per head from falling. In our notation, this will be /. 
This part of growth maintains income per head by permitting 
capital widening; it keeps capital per man constant as the labour 
force rises. The remainder of the rise in income per head, in this 
case /, represents a rise in income per head achieved by increasing 
the amount of capital per man-by what economists call capital 
deepening. It will be remembered that strictly the equation for the 
natural rate of growth b G^=l+l+ll. The new techniques must be 
provided for the additional members of the labour force as well as 
the original ones, and this will require a growth of investment by It. 
However, we arc ignoring It because it will be very small. 

Y K A* 

In this simple model ^ rbes as ^ rises, but p remains unchanged; 

technical progress comes to exactly the same thing as a rise in capital 
per man, with income per head increasing only to the extent that 
there is technical progress. Production becomes more capital* 
intensive in the sense that there b more capital per man, but there 

K 

is no change in the amount of capital relatively to output, (or c) 
remains constant. 

One reason for this, of course, b that we are assuming that there 
are constant returns to scale as the amount of labour and capital 
increases. An extra man, equipped with the currently-accepted 
amount of capital per worker is assumed to produce exactly the 
same output as each exbting man. An extra pound's worth of capital, 
whether it equips a new worker or adds to the average amount of 
capital used by each existing worker, always leads to exactly the 
same increase in the IotI of output. Each unit of capital always has 
the same productivity. This follows obviously enough from the 
assumption of a constant capital-output ratio, since the capital- 
output ratio b simply the inverse of the productivity of capital. 

Thb discussion obviously raises the question whether the aim of 
economic policy should be to increase aggregate national income, or 
income per head. There is clearly no single or simple answer to thb 
question which is basically not an economic one at all. 


To continue thb outline of a simple theory of growth we shall con¬ 
centrate on the supply side. We hav'e seen that, so far as demand is 
concerned, the emphasb b on the warranted rate of growth. The 
need b lor a rate of growth which leaves businessmen just content to 
perpetuate it and also induces the community to provide just enough 
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sax iiv^s to finance the amotmi of investment which it implies. It is 
the riitc of profit which they cam that determines whether or not 
businessmen will be satisfied with the existing rate of growth, For 
balaneed growth, the rate of growth which just provides a satis- 
lactorv balance between savings, investment and consumption for 
ilie community must also provide a satisfactory level of profit for 
eiitrc preneurs. We already know that this is not an easy requirement 
to satisfy, but even if it is satisfied this is not the end of die story. The 
supply side, in the shape of the natural rate of growth, also has to be 
considered. Only if all three growth rales—natural, warranted and 
actual are equal is balanced-growth equilibrium possible. 

I he two elements in our equation for the natural rate of growth arc 
the rate of population incre.Lsc and the rate of technical progress, 
reclmical progress is a very complex phenomenon and we shall find 
it desirable to devote the next chapter almost entirely to it. At this 
stage we shall ignore technical progress. We shall assume that the 
natural rate of growth equals the rate of growth of the labour supply 
[Oy- O- 

We have already noted that the charactcrisilc feature of the 
Harrod-Domar gAJwth model is that there arc three important, 
fixed elements. First, there is a constant rate of growth of population, 


/. Second, both the amount of capital 


A 

r 


and the amount of 


labour - needed to produce a unit of output arc constant. 

Third, the proportion of income devoted to savings (j) is constant. 
Wc havc'also seen that only by chance can there be a ‘golden-age’ 
equilibrium, willi the values of g, s, v and / consistent with each other. 
Wc shall now go on to sec how far it is possible for there to be growth 
equilibrium even if some of the variables are out of line with ihc 
others. Wc begin with labour. 


3. Adjusting 
to the labour 
supply: (i) 

A variable 
capital- 
output ratio 


So long as we arc assuming that there is no technical progress, the 
prore.ss of economic growth consists in equipping the labour force 
as adequately as possible with capital equipment appropriate to the 
existing state of technical and managerial knowledge. Exactly what 
happens to the economy will therefore depend on the relative rates 
of growth of the population and of the capital stock. Let us assume 
that the capital-output ratio and the capital-labour ratio arc both 
determined by the existing state of technology, and that, since we 


A* A* 

arc assuming that there is no technical progress, both y; and ^ 


remain unchanged. 
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Let us further suppose that the existing population has alrcad\ 
been completely equipped with machines appropriate to the current 
state of technique.’ In order that the newest members of the Rrowing 
labour force may be similarly equipped with machines, it is clear 
that the rates of growth of the capital stock and of the labour force 
will have to be equal. (We are continuing to make the assumption 
that the labour force represents a constant proportion of the popula¬ 
tion.) Provided that luck or clever government policy keeps the actual 
and warranted rales of growth in line, the ideal situation will, of 
course, be the one where Gy = G^—Gf^=Oy. Ihc rate of growth of 
the labour force will be just equal to the rate ofgro'vih of income and 
therefore, with a constant capital-output ratio, also just equal to the 
rate of growth of the capital stock. As soon as they join the labour 
force, new workers will be equipped with exactly the same machiners 
as is being used by the existing membere of the labour force. 

This is clearly asking a good deal. The amount of capital per man 
is determined by the existing state of icrhiiiquc. and this will fix the 
amount of net investment required in any year. For example, if the 
state of technology requires each man to use a machine worth £ i oo, 
and if the labour force is rising by looooo men per year, new machines 
worth a total of;{Jio million will have to he constructed each year. 
On the other hand, the amount of net saving carried out by the 
members of the community during the year will depend on the level 
of income and the propensity to save. It cannot be taken for granted 
that the state of technique, the rate of growth of the population and 
the propensity to save will bear exactly the right relationship to each 
other, though we shall later consider Kaldor's suggestion that there 
are links between population growth and sa\’ing. We must consider 
what will happen if balanced growth docs not occur. 

Since a constant amount of labour is required to produce each 
unit of output, income cannot permanently grow faster than popu¬ 
lation. Income might be able to do this if the capital slock was 
growing more quickly than the population, but such a situation can 
continue only for limited periods. Indeed, it can occur at all only if 
there is initially a surplus of unemployed workers waiting to be given 
Jobs. With the given constant capital-output ratio which we arc 
assuming and with a rate of growth of the capital stock which is 
greater than the rate of growth of the lalxiur force, men to man all 
the new machines that were being installed could be found only if 
there were a pool of unemployed to draw on. Otherwise some of 
the machines being built would have no-one to operate them. 

‘Rraders wiU, ofcounc, apprcciaie that it ii not onlv m.icltinr^ but buildings, vehicles 
and indeed »t«Kk$ of raw matcriab and finished goods as w ell as work in progix^s, th.it 
must be provided in order to enable output to rise without running into capital 
shonage. It will ia« space if we use the word ‘inachiiirt’ in this discussion to cover all 
capital employed in production. 
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Once (he pool of unemployed has been exhausted, there may well 
be a crisis. Indeed, Marx predicted that exactly this kind of crisis 
would occur. He contended that the disappearance of the pool of 
unemployed would mean that capitalists would be forced to compete 
with each other for labour and would therefore bid up wages in 
order to obtain workers. This would eliminate profits. Capital 
accumulation would cease, there would be industrial depression and 
the 'reserve army’ of unemployed would be recreated. As a result, 
wages would fall, profits would reappear, and the process of capital 
accumulation would begin again. 

Even if one docs not take quite as gloomy a view as Marx did, it is 
obvious that the rate of capital accumulation cannot outpace the 
rate of growth of the labour supply for very long. Only the existence 
of a very large number of unemployed workers can prevent the fairly 
rapid emergence of idle capacity and the onset of depression—so 
long, of course, as we assume that the capital-labour ratio cannot be 
altered. 

For growth equilibrium, rather than short-term growth in income, 
we cannot replace the Harrod-Domar condition by the 

inequality Cy > G^. Grow'th of income can be as high as the rate of 
growth of population, or it can be less. It cannot be more. The 
condition must be 

In purely technical economic terms, Cy<G„ is an acceptable 
solution. No constraint is imposed on growth by a shortage oflabour. 
What happens instead is that there is continuing growth in unemploy¬ 
ment and this is unlikely to be acceptable politically. The public will 
call for action to improve the situation. The government will be 
pressed to alter r or p in order to reduce unemployment. 


I The 

neo-classkal 

pTodudion 

function 


There arc a number of growth models where the capital-output 
ratio is variable, especially those of Samuelson, Solow and Swan. 
These are known as neo-classical growth models because they 
postulate a continuous production function, with a changing capital- 
output ratio, and not the fixed capital-output ratio of the Harrod- 
Domar model. 

If the existing rate of growth of income is so low that unemployment 
rises continually, one solution would be to raise the capital-labour 
ratio and to support each man with more expensive machinery. In a 
sense this would be wasteful, since the alternative would be for the 
community to consume more, and economists have alwa>'s assumed 
that the ultimate end of any economy is to make possible consumption 
and not the accumulation of capital goods. Nevertheless, regarded 
purely as a way of restoring balanced-growth equilibrium, a nse in 
die capital-labour ratio is certainly a way out. 
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(a) Varying the 
capital output 
ratio 


Since wc arc continuing to assume, as wc did throughout Part One, 
that there is diminishing marginal productivity to a single variable- 
factor of production (see pp. 261-269), there will be diminishing 
returns as the ratio of capital to labour is raised. Output per man will 
rise, though not by so much as the capital-labour ratio has risen. 

This will mean that while the rise in j will make full employment of 

labour possible, and will also raise aggregate national income, it will 
lead to a fall in the rate of growth in income as compared with the rate 
before the pool ofunemployed was exhausted. Even so, this expedient 
may be better than allowing unemployment to go on rising. It will 
certainly be better for those who would otherwise have been un¬ 
employed. Judged in terms of the level ofincome, the position is less 
clear but this is a valuable reminder that in the theory of growth one 
has to take account both of absolute levels of income and of rates of 
growth ofincome. 


Let us look at the problem in more detail. Wc are now postulating a 
continuous production function linking output to the inputs of capital 
and labour. We keep our other assumptions. There arc constant 
returns to scale and there is no technological progress. \Ve also return 
to the assumption that Cy = C?„. \Sc now have to see how an alteration 
in the capital-output ratio can allow the rate of growth to rise to the 
level required by population growth. If the economy is to be 

in equilibrium at full cmplovment, we must have (?„=-. Because 

" V 

we are assuming, for the present, that there is no technical progress, 
the rate of increase in the labour force equals the natural rate of 

growth. So, /=-, or 

V I 

Since we assume that s and I arc given and constant, we need to 
know what level of r is consistent with this level of 

Wc construct Fig. 26.1. On the ^--axis wc show output (income) 

per man and on the x-axis wc show capital per man. The production 

function is the brown line OF. It shows what income per head will be 

at all levels of capital per head. With no capital, income is zero. As 

capital per head is increased, the increase in income per head 

obtained from the same marginal increase in the amount of capital 

per head declines. Finally, with a capital per head of OX, income 

(output) per head is OT. This is the maximum income per head 

obtainable with the existing technology; beyond F, the production 
iunciion IS horizontal. 
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Fig. 26.1 


Lft us now draw in the black line OR. The slope of this line shows 
output per head divided by capital per head. It shows the capital- 
output ratio required for to equal G„, given the (proportional] 

y ji* 

savings ratio of ilic community. Symbolically, it sliows 
j inverse of the capital-output ratio. Since 

e=7, - = The slope ofOZ? is therefore - = i It will be remembered 
tvs ^ s V 

that, because we arc assuming that there is no technical progress, 

I is the natural rale of growth and - the warranted rate of growth. 

So we can see that the natural and warranted rates of growth arc 

equal at point R. (If ^ = then r—-.) The slope of 0/?, in other 

words, is given by the proportion of income saved and the growth 
of the labour force. 




Capital par man 


(b) A 

continuous 

production 

function 


We now move on to consider the production function. The slope of 
ITT, the tangent at R to the production function Oh\ shows the 
marginal product of capital at Z?. In other words, it shows the rate 
of profit at Ry which is required by the levels of i and /. It shows the 
extra income derived from a small increase in capital. If we continue 
(he tangent at R back to ihc^^axis, the intercept WP shows the 
share of profit in income OP. It shows capital per head {OC) multi¬ 
plied by the rate of profit (r). The remainder of income, namely 0 \\, 
goes to wages. Wage per man is 0It*, r is also the marginal product of 
capital at R given by the slope of ITT. is a point where all the 

clcmcnCs in the model arc compatible 
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frj The 

significanee of 
the neo-classical 
production 
function 


If there is a continuous, sinooih production function like ()l\ ilieii 
(here is bound to be some point, like /?. where tliere is balanced- 
growth equilibrium. The nct)-classical model, with its smooth, 
continuous production function can generate full cmplosmeiit at 
some rate of growth of income. This is wliy it is known as a neo¬ 
classical model. It shares the optimism of the ‘classical* economists 
that full employment is attainable at stme level of G^.. What the ni-o- 
classical model says is that if capital is growing faster than population, 
then the two can be brought back into equilibrium by increasing the 
capital-intensity of production. Similarly, if capital is increasing less 
rapidly than population, full employment equilibrium can be 
brought about by reducing the capital-intensity of production. 
Harrod-Domar. on the other hand, assumed a fixed, uii.ilier.iblc 
capital-output ratio. In Fig. 26.1, there is no reason why this capital- 
output ratio should leave the economy at a point like R. H.il.inced- 
growth equilibrium may not occur. In the Harrod-Domar tnodrl it 
cannot be brought about by a change in (he capital-output ratio, 
since t' is fixed. 

The neo-classical model now occupies a central position in modern 
growth theory. It avoids (he problem which arises in (he Harrod- 
Domar model if the natural and warranted rates of growth diverge. 
It does this because it allows the warranted rate of growth to alter 
through changes In the capital-output ratio. However, this means 
(hat j is irrelevant to the rate of growth. Changes in the warranted 
rate of growth result from changes in i\ not in s. 

Suppose there are two economies where / is the same; population 
k growing equally rapidly; but saving is different in the two econo¬ 
mics. For balanced-growth equilibrium, - must equal /. So. the Rite 

of growth in each economy must be the same. However, the capital- 
output ratio must then be higher in the economy with the higher 
savings. The level of income per head will also be higher in the 
economy with the higher capital-output ratio and the higher 
savings; the rate of growth of income would be the same. 

We now move on to consider sasings. We shall return to our 
initial assumption that the capital-output ratio is constant, but shall 
allow the savings ratio to vary. First, let us look more carefully at the 
mechanism by which savings and investment have to adjust to each 
other in a growing economy. 


4. Savings, 
investment 
and balanced 
growth 


The essential condition for balanced-growth equilibrium is that 
savings and investment, both ex-ante and ex-post, must always be 
equal. It will be useful to spell out the implications of this requirement 
m some detail. We shall do so by using Figs. 26.2a and 26.2b. First, 
however, we must now expand something that was said earlier. 
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4.1 \ei and 
gross 

ifiie.slnu'nt 


Fig. 26.2 a b 


W'c liavo so far trcau*d capital accumulation as though it were an 
unambiguous concept. In fact, it is important to distinguish carefully 
between the role of net and gross investment in economic growth. 
Growth theory is concerned with increases in the national income 
e$[)ccially those achieved by increasing the national capital stock. 
Ifall gross investment were devoted simply to making good deprecia¬ 
tion -to keeping the existing capital stock intact- there would be 
no net investment and no basis for economic growth. With a given 
capital-output ratio and a given, perpetually-maintained, capital 
stock (2cro net investment) output would be constant too. Only in so 
far as the capital stock increases can there be growth. Our main 
concern will therefore be with net income and net investment—with 
the excess of gross investment over depreciation. It is net investment 
alone (unless the capital-output ratio is altering) that can lead to 
economic growth. 

We may now return to the main argument. The economy con¬ 
sidered in Figs. 26.2a and 26.2b is in balanced-growth equilibrium. 



We a.ssume that in each period of time a certain amount of net 
investment is undertaken, that all of the additional capital installed 
is available to rai.se production in the following period and that it is 
indeed used to do so. The growth process has been going on for some 
lime, but we begin to study it at time T,; income at this stage is OF,. 
The line FFis a long-term consumption function. This consumption 
function shows that with an income of OT, consumption will be 
C,r, and savings C,5,. (While FF is a consumption function or 
propensity to consume, it differs from the kind discussed on pp. 460- 
467 in that it is assumed to hold good over a long period of time and 
not at a particular moment of time.) 

For the economy to be in equilibrium, with savings equal to 
investment, C,5, must be invested. Since we arc concerned only 
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with net saving and net investment, this means that the capital stock 
has increased by C, 5 ,. As a result, net output (net income) in the 
succeeding period of time can, and indeed for equilibrium In the 
economy must, exceed OT, by an amount equal to C^S^ disided by 
what we have already described (in equation (4), Chapter 25 
p. 595) as the required capital-output ratio. Let us suppose that this 
required capital-output ratio is two. The extra output obtained from 
the additional investment of CjS', will then be §C, 5 ,. We therefore 
draw v 4 ,S, equal to JC, 5 , and parallel to the x-axis. If we now con¬ 
struct the perpendicular to pass through Ai, we obtain the 
equilibrium output for the period T",. For, since the line 0 S^ is 
drawn at 45® to the x-axis, /jj 5 , is equal to If an output of 

SflTf is produced, there will just be full employment of both the 
existing and the newly-produced capital goods. The warranted and 
actual rates of growth will be equal. It will be appreciated that since 
05 jisat 45 ® to the x-axis S'jr,equalsO/',, SjT, equakOTjandsoon. 

Out of this income (output) of S^T^, CjT, will be consumed and 
invested. With our assumed marginal capital-output ratio of 
two, this will mean that, in period T,, output can rise by half of 
CfS^. We may therefore draw equal to half the length of CgS^ 
and parallel to the x-axis. So we can draw the line -SjT, through 
The preceding analysis can then be applied again. Full employment 
output in period T, will be •SjT,, of which CjS, will be invested. This 
will increase the full employment output in period 7 ", to The 
process will continue in the same way so long as there is no divergence 
between savings and investment. The way in which net income is 
changing over time is shown by the Tf curs’c in Fig. 26.2b, where 
lime is measured on the horizontal axis and income on the vertical 
axis. 

It follows from what has been said above that, for a steady rate of 
growth, savings and investment must always remain equal to each 
other, and businessmen must be continually satisfied with the result¬ 
ant levels of activity. Thk is clearly not a realistic situation. In (he 
first place, our assumption that all the investment carried out in any 
period gives rise to the appropriate amount of extra output in the 
next period is not plausible. Lags in bringing new plant into full 
production are likely to make the actual situation much less tidy, 
a^ leave much more scope for departures from equilibrium than 
Fig. 26.2 implies. Much more serious, however, the continued 
quality of savings and investment can result only from sheer chance 
in a world where a multitude of individuak decide quite indepen¬ 
dently of each other what to save and what to invest so that diver¬ 
gences between saving and investment are continually possible. 
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5. Adjusting 
to the labour 
supply: (2) 

A variable 
savings ratio 


5 ‘ 

'ilmsicnl' 
iavingi Jumiiuri 


\\ c can now move on to sec liow a change in the savings ratio may 
allow tile economy to adjust to a slow rate of growtli of population ‘ 
1 1 we abandon the simple Harrod-Domar assumption that a given 
proportion (r) of the GNP is saved, we hnd a number of alternative 
theories. We first consider a hypothesis that has been greatly used 
especially by Joan Robinson and Nicholas Kaldor. They divide the 
community into two classes- wage-earners and profit-earners. The 
hypothesis is that die savings of both cla.s.ses are a function of their 
incomes, but that the propensity to save of wage-earners is lower 
than that of profit-earners. The result is that the community’s overall 
savings-ratio depends on the distribution of income. 


A special case of this hypothesis is where the propensity to save out of 
wages is zero and the propensity to save out of profits is positive and 
constant. We shall describe tliis, following Halm and Matthews, in 
their valuable review article, quoted in the 'Suggested reading’ to 
this chapter, as the ‘classical’ savings function, though it has also 
been variously described as the Kaldorian, Cambridge, Marxian, etc. 
There is, indeed, an especially interesting category of this case: the 
extreme ‘classical’ savings function. Hero, all wages are consumed 
and all profits are saved. This means that the savings ratio (r) is 
equal to the share of profits in the GNP, which has interesting 
consequences. 

\Vc have already seen that in balanced-growth equilibrium with 
the capital-output ratio constant, both income and the capital stock 
grow at exactly tlie same rales. If we denote the rale of growth of the 
capital stock by then equation (3) in Chapter 25 —our funda¬ 
mental growth equation —gives us a further equation: 



If we a.ssunie that all profits (whieli we shall denote hy ?t) are saved 
and that all wages («’) arc consumed, wc may rewrite r, the savings 

ratio, as y,. Since J, the inverse of the capital-output ratio, equals 


this means that we can rewrite equation (7) as C^ = j. ■ Can¬ 


celling out the Ts on the right-hand side of the equation, this leaves 
us with: 



That is to say, the tale of growth ol the capital stock equals the rate 
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of profit on capital. If \vc denote the rate of profit on capital l>\ r, 
wc have; 

= r . . . . . 181 

In words, the rate of growth of the capital stock '6'^), on tliese 
assumptions, is exactly equal to the rau of profit (r) on that aggregate 
capital slock. 


j.i> Incomf 
distribution and 
idlings 


We may now return to the question whether variations in savings 
can equate the warranted and natural rates of growth. \Ve assume 


rr. 


that V is constant, that -p is zero and that y. is constant and positive. 


The equality of the warranted and natural rates of growth now 
becomes possible through the redistribution of income. If income is 
redistributed from capitalists to workers, the savings ratio will fall. 
If income is redistributed from workers to capitalists, the savings 
ratio will rise. There are, however, limits to this. The vohiine of 
savings required to equate the warranted and natural rates of growth 
must not be less than the propensity to save of workers (here assumed 
to be zero). Nor mast it be greater than the propensity to save of 
capitalists {here assumed to be one). Balanced-growth equilibrium 
is impossible if it requires either smaller savings than would occur if 
all income went to workers, or larger savings than would occur if all 
income went to capitalists. On our assumptions, savings arc variable 

between these extremes via income redistribution —but not outside 
them. 

In fact, most of the economists who have used the classical savings 
function have assumed a variable capital-output ratio as well. This 
allows the warranted rate of growth to adjust to the natural rate 
both through a change in s and through one in v. 


6 . Adjusting 
to the labour 
supply: (3) 

A variable 
capital- 
output ratio 
and a 
variable 
savings ratio 


Let us now relax both assumptions and allow both s and v to vary. 
Let us continue to denote proHts by n, but use to represent the 
savings of capitalists. With the classical savings function, savings 

can then be written as We can therefore rewrite C. = - as: 


» r A- A 


r. 


But - is the rate of profit on capital, which we have denoted by r. 
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The equation then becomes: 

^y=V.-( 9 ) 

Equation (9) is merely a general statement of equation (8). C 
(or G'^ in balanced-growth equilibrium) equals the rate of profit on 
capital multiplied by the savings ratio of capitalists. In equation (8) 
the savings ratio ofcapitalists is one, so that can disappear. This con¬ 
clusion is an interesting one which becomes very important in linear 
growth models of the kind developed by the mathematician Neuman, 
though there is not sufficient space to go into detail about them here. 


6 .1 The 

neo-flassical 

view 


Fig. 26.3 


Instead, we proceed to consider a situation where there is a smooth 
production function displaying a unique relationship between the 
distribution of income (and $0 the savings rado) and the amount 
of capital per man (and so the capital-output ratio). This gives us 
Fig. 26.3, where wc add the classical savings function to Fig. 26.1. 



Here, the dark-brown line OF again represents the production 
function. Balanced-growth equilibrium requires to equal r. The 
marginal productivity of capital (r) at any capital-output ratio is 
given by the slope of OF at the appropriate point. In Fig. 26.1, the 

warranted rate of growth was given by L So, because savings arc 

made only out of profit, in Fig. 26.3 we have • Equilibrium 

therefore occurs at point P where The line TP begins from T 
and not 0 , and has a different slope from the line OR in Fig. 26.1. 
The slope of TP differs from that of OR because it represents - and 

not -. It begins at T, because savings come only from profits, and 
the distance OT represents wages. 
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6.2 Projessor 
fi'aldor’i I'iew 


6.3 Othfr 

savings 

functions 


In the balanccd'growth equilibrium given by point P in Fig. 
26.3, all factors receive an amount equal to their marginal produc¬ 
tivity. The wage per man {OT) is the marginal productivity of 
labour; die rate of profit (r) h given by the slope of TP and is equal 
to the marginal productivity of capital. The total return to capital 
is TS. The fact that we have introduced a classical savings function 
allows the capital-output ratio and/or the savings ratio to alter in 
order to equate the warranted and natural rates of growth. 

However, there are differences. In Fig. 26. i, with the proportionate 
savings function (giving the slope OR) the capital-output ratio did 
not depend on the shape of the production funedon. It depended on 
the (proportional) savings function. For balanced growth, the capital- 
output raUo had to be the one where OR cut the production function 
OF. The marginal productivity of capital (r) depended on the slope of 
the produedon function at the point (^) where OR cut it. 

With a classical savings function in Fig. 26.3, the marginal pro¬ 
ductivity of capital (r) depends on the distribution of income, given 
the shape of the production funedon. The capital-output ratio now 
dots dependpn the shape of OF. The similarity is that, in both cases, 

the share of profits in income (y.in Fig. 26.1 and y in Fig. 26.3) 

depends on the shape of the produedon funedon. 


Next, we consider Professor Kaldor’s views. Kaldor is one of those 

cconombts who employ a classical savings function, but not a 

produedon function of the kind that we have used in this chapter. 

Instead, he has a technical-progress funedon. Kaldor ako makes 

the ^pital-output rado the result of an investment funedon, the 

precise nature of which has altered in the successive versions of his 

theory. Finally, Kaldor abandons the assumption of perfect com- 

pedtion. This means that the profit margin per unit of output at any 

given capital-output rado can vary. It also means that there need 

be no link, as, for example, there is in Fig. 26.3, between the distri- 

bution of income and the marginal producdvitics of capital and 
labour. 


We shall Iwk m a moment at the way in which Kaldor thinks that 
savings and populauon growth may be linked. Before doing so, we 
may note two other possible savings funedons. First, one can alter 
the classical saving funedon to allow for the possibility that workers 
save as well as capitalists. This assumption has been used by Kaldor, 
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PasineitiandothcR. Second, one can proceed from the other extreme 
beginning from the neo-classical idea that investment somehow ' 
adjusts to the level of full-employment saving, to bring about the 
kind of equilibrium shown in Fig. 26.2. On this hypothesb, all saving 
is made by firms; they save exactly the amount needed to finance 
the investment they have decided on other grounds that they will 
carr)- out. Consequently, the savings function disappears from the 
growth model and an in\esiment function replaces it. What then 
happens will depend on the nature of the investment function. This 
kind of assumption seems to lie behind Schumpeter’s ideas on growth 
some of which we shall outline in Chapter 27. 

11 is clear from this discussion that a large number of assumptions 
about savings arc possible. As we saw in Chapter 20, there is a great 
deal of empirical evidence about savings. This evidence certainly 
suggests what the growth theorists who use a classical savings function 
require; namely that the proportion of profits saved should be clearly 
greater than the proportion of other income saved. To this extent, 
there is empirical supp>ort for the classical savings function. 


7. Wages, 
savings and 
population 
growth 


TUc final matter wc must consider in this discussion of balanced* 
grow ill cr|uilibrium is the possibility that there is a link between 
population growth and other elements in the system, especially 
savings. This would mean that if and G^^ diverged, the natural rate 
of growth could alter. Balanccd*growth equilibrium could be main* 
taine<l by an alteration in the natural rate of growth as well as, or 
instead of, an alteration in the warranted rate. 


Mallhuuan 

ffossihilily 


One possibility (a Malthusian one) is that the supply of labour ni.yhi 
be infinitely elastic at the real wage which represented the subsistence 
level. I'his would mean that the wage rate was given but that the 
rate of growth of population became variable. Whenever the real 
wage rate rose above the subsistence level, the population would 
rise to the degree needed to bring it down to the subsistence level 
again. In these circumstances, the factor which would determine the 
rate of growth of population would be the level of savings. Tlic higher ^ 
the savings ratio (and in balanced-growth equilibrium the investment 
ratio too) the higher w'ould be the rale of growth of aggregate 
GNP. However, this increase in income would not lead to an increase 
in income per head. Given our assumptions, population wouk 
increase at the same rale as income, leaving income per hca 
cons(<int. In other words, any rise in income would lead to a proper 


Wages, savings and population growth 817 


7.i> Kaldor's 
thtOTY 


(a) The 
assumptions 


(lij'Avoiding 
a Marxian 
crisis 


(ional rise in population, so that productivity per head y 

remained constant. Both output per head and income per head 
would be unaltered: population and a^c'rcg.ite income would rise 
at the same rate as each other. And this rate would be determined 
by the savings ratio. 


We have already seen that Professor Kaldor, the CJambridge econo¬ 
mist, has suggested that there may be n link between savings and 
population growth which could help to prevent Marxian crises. 
Marx saw crises as inevitable whenever the rate of capital accunui* 
laiion exceeded the rate of population grow ih. 


Let us look at the question simply in terms of the distribution «)f 

income between profits and wages. We shall assume that the 

warranted and actual rates of growth of income are equal so that 

entrepreneurs arc just satisfied with the profits they arc earning at 

the current rate of growth. We have seen that the rate of grow th of 

the capital slock can exceed the rate of growth of population only if 

there is a ‘pool’ of unemployed to draw on. Let us once again assume 

that all profiu arc saved and that there are no savings from other 

incomes. The rate of profit on capital which keeps businessmen just 

coment with the existing rate of growth will then be exactly the same 

as both the rate of grow th of income and the rate of grow th of the 
capital stock. 


If the supply of unemployed workers is now exhausted, and no change 
IS made in the capital-labour ratio, the Marxian argument is that a 

to depression^ Kaldor suggests that there is no inherent reason whv 

instead accumulation is to continue. There may, 

I stead be a move to a new balanced-grow ,1. equilibrium, provided 

Since there is no longer any uncmpUneil l.ibour to call upon and 

gn.w.h of .he capi,.l „ock. This will .''I 
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fcj A fall in 
profits 


8 . Growth 
and profits 


capital (and income) back into equality with the (slower) rate of 
growth of the labour force. In balanced-growth equilibrium, savings 
must equal investment. This means that, since there has been a fall 
in the rate of growth of the capital stock in the new situation, that 
is to say in investment, to equal the (slower) rate of growth of the 
labour force, there must have been a corresponding fall in savings. 
Since all savings are made out of profits and all profits are saved, 
there must also have been a fall in profits, bringing them into line 
with the (reduced) amount of investment. 

This not only requires a fall in the ratio of profits to income- 

y It also requires a fall in the rate of profit on capital (^or r). For 

balanced growth on our assumptions, r must always equal G^., which 
must also equal and /—the rate of growth of the population. 


Provided that entrepreneurs are willing to accept this fall in the 
rate of profits, which is of course the major proviso, growth can 
continue. Aggregate wages (U') will rise. This will lower the share 

s / 

of profits (ts) in income. As pfalls. so will y., -pand therefore C^. The 

result will be a new balanced-growth equilibrium—a new ‘golden 
age’. The (identical) fall in the shares of profits, savings and invest¬ 
ment in income will have reduced and G^ to equality with /. 
Instead of the rate of growth of population adjusting to savings, 
savings adjust to population growth. 


This example gives an excellent illustration of the complexity of 
growth economics. One must alwa>-s keep one’s attention on a number 
of variables. These must be considered both as absolute quantities 
and in terms of their rates of growth. Equilibrium growih-a ‘golden 
agc’-requircs all the variables to adjust to each other. Not least in 
this example, the rate of profit on capital must be sufficient to satisfy 
entrepreneurs. A satisfactory profit rate U as crucial an element in 
the theory of balanced-growth equilibrium as it was, in the shape of 
the marginal efficiency of capital, in static employment theory. In 
the real world, the problem of maintaining adequate profits is bound 
to be a major pre-occupation of governments committed to secunng » 
and maintaining steady growth. In the early 1960s. for 
American businessmen complained of *pro6Uess prospcril) . t s ou 
certainly not be thought to be axiomauc that entrepreneurs will 
always be satisfied with whatever rate of profit the growth of the 
labour supply (or indeed the rate of technical progress) allows. 
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It should have been obvious ail along that the rate of return on 
capital one gets from this model is very small. Where all savings 
come from profits, and where no profits are consumed, the rate of 
profit on capital is equal to the rate of growth of the capital stock. 
In balanced-growth equilibrium, this would be equal to the rate of 
population growth, which is unlikely to be very high. Wliilc these 
low rates of profit are no doubt partly the result of using oversimple 
assumptions, they ought not to be entirely surprising. In this kind of 
balanced-growth situation, with no technical progress, the economy 
is engaged solely in equipping new members of the labour force with 
capital equipment of exactly the same kind as that already being 
used by all existing members of the population. With the population 
growing at, say, 3 per cent per annum, the capital stock will be grow¬ 
ing at just the same rate, but income per Arad will never alter. This will 
clearly not lead anyone to spend heavily on capital goods. 

This simple theory, while it has enabled us to lay bare the essen- 
tiak of the theory of economic growth, has thus far ignored the 
crucial element; wc have ruled out technical progress. When we allow 
for technical progress, as we must now do, the role of investment 
changes. The possibility of profitable and large-scale capital accumu¬ 
lation becomes significantly greater. Capital accumulation ceases to 
mean merely equipping a growing labour force in accordance with 
time-honoured techniques. It becomes the vehicle by which new 
techniques and new products arc brought into the economy. A 
completely fresh dimension is therefore given to economic growth. 


9. Departures 
from 
balanced 
growtli 


Wc have so far concerned ourselves exclusively with balanced 
growth. This is clearly not a realistic procedure. Departure from 
balanced growth is continually possible. To pul the analysis in 
pers^cuve, therefore, wc must spend a Uitle time now looking at 
the difficulues that stand in the way of this actually happening. Lei 

moment on divergences between C, and G 
It will be remembered that the equation for the actual rate of 

growth is Cy = - and that for the warranted rate is G^ = ~. The 

^fferenre between the two equations is that in the latter wc say 

just satisfied with past growth, while in the former equation we give 
.h^g^wh rate acaal value, which cenalnly ::'eed 

^ same both. Ife „ les, Ulan r„ this means that businessmen 
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g. / Thf *uiling* 
and the 'fioor^ 


will And that the stock of capital goods (including, of course, stocks of 
raw materials, goods in progress and finished goods in warehouses m 
and shops) is smaller than they feci to be necessary for efficient 
production. Entrepreneurs will therefore increase their orders for 
stocks and for fixed capital assets. This will raise the actual rate of 
growth even farther above the warranted rate, and will lower v even 
farther below v^. 

In a similar way, if Gy is less than v will be greater than v^. 
The opposite situation will then result. Businessmen will find that 
the capital stock is too big for producing the current output and will 
try to run it down, though this will take time. The more enlrc* 
preneurs reduce investment, however, the farther will v rise above v^. 
As a result, investment will be reduced still more. 

This is the analysis by which Harrod demonstrates what he 
regards as the essential instability of a growing economy. Far from 
bringing the economy back into equilibrium, each movement away 
from equilibrium strengthens the forces leading to instability and 
moves the economy progressively farther away from the desired line 
of advance. The higher Gy rises above G^, the bigger will be the 
orders placed for capital gc^s and the bigger will be the divergence 
between Gy and G^. The actual rate of growth depends on the actions 
of millions of entrepreneurs and consumers who arc proceeding by * 
trial and error—on what Harrod has called the ‘collective trials and 
errors of vast numbers of people'. It would therefore be very remark¬ 
able if they were to hit on precisely the value for the actual rate 
of growth of the economy. Yet, if they do not, it b Harrod’s pessi¬ 
mistic conclusion that their experience will lead them to drive the 
economy farther and farther away from G^.. This is why economists 

often describe Harrod’sbalanccd growth as a ‘knife-edge* equilibrium. 

The line traced out by G^ represents a distinctly unstable equilibrium 
path. 

In practice, of course, movements away from this equilibrium 
path will not take the economy permanently upwards or downwards. 
On the upward side, a rise in income will sooner or later run into 
the ceiling imposed by the limited resources of the economy. The 
maximum possible growth rate will then be the natural rate of 
growth. The economy will either bump along the full-employment 
‘ceiling*, or it may relapse into depression, when entrepreneurs find 
it impossible to continue the exhilarating upward movement of the 
national income at the high rate of Gy and are forced back to tht 
slower rale of G„. 


The upward movement of the economy b therefore bound to be 
halted in the end by the full-cmploymcnl ceiling. Some economists, 
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notably Professor Hicks, have suggested that fluctuations will there¬ 
fore take place between this ceiling and a somewhat similar ‘floor’. 
There is some argument over what exactly determines the level of 
the floor. Harrod argues fairly strictly in terms of the accelerator, 
as we outlined it in Chapter 19. He is mainly concerned with what 
economists call induced investment—investment which is ‘induced’ 
by the need to install more capacity in order to produce a bigger 
output. Other economists, including Hicks, have put more emphasis 
than Harrod does on the importance of what they call ‘autonomous’ 
investment— that part of investment which is ofa long range character 
and goes on all the time somewhat independently of short-run 
changes in income. For them, autonomous investment includes 
public investment, investment in direct response to inventions and 
$0 on. While ai^uing that in the long run ‘all capital outlay is justified 
by the use to which it is put’* Harrod concedes that there will be 
some autonomous investment in the short run ‘which no one expects 
to sec justified or not justified within a fairly shon period’.* 


9-2 

Autonomous 
investment and 
the 'floor^ 


Suggested 

reading 


If there is some autonomous investment, the level of the floor beyond 
which any downward movement of the economy can never go will 
depend on the size of these autonomous elements in investment and, 
indeed, in consumption too. It will also depend on the amount of 
income created because both autonomous consumption and autono¬ 
mous investment have to be ‘multiplied’, because of the effect of the 
multiplier. There will, for example, be a minimum amount below 
which consumers will not allow their consumption expenditure to 
fall, however severely depressed the economy is, even if they have to 
draw on savings to do so. This will supplement autonomous invest¬ 
ment in its effect on income. Because of this, even the kind of cumula¬ 
tive downward movement of away from ( 7 , which Harrod 
envisaged, will come to an end once the floor is reached, though there 
ism guarantee that any subsequent recovery will end in a ‘golden 
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I. The role 
of technical 
progress 


27 _ 

Technical progress and 
capital accumulation 


For well over a century economists have accepted the fact that the 
accumulation of capital is one of the crucial elements in economic 
growth. However, despite the pioneering work ofj. A. Schumpeter, 
beginning in the 19006, it is only in the last ten or twenty years that 
the role of technical progress has been widely accepted by economists. 

It is now agreed that, on the one hand, it helps to make possible a 
steady rise in productivity, and, on the other, it sustains a continuing 
growth of demand. 

The attitude of'classical' economics can be broadly stated in the 
following way. The 'classical' economists usually assumed that * 
technical knowledge was given and unchanging over time, and that 
there was a Bxed amount of labour available to the economy. This 
assumption implies that, at any particular moment, the community’s 
stock of capital is of a given size, and that there are a number of new 
investment projects which it would be profitable to initiate. It would 
be impossible to carry out all these investment projects during any 
given period of time without overloading the economy and so causing 
inflation. Nevertheless, provided that the community is making rul 
savings, some of the new investment schemes will be undertaken with 
these savings. 

Having looked at some aspects of the labour supply in Chapter a6, 
we shall assume throughout this chapter that the labour supply is 
constant. The discussion in the previous chapter may therefore lead 
one to wonder what form the new investment will take. For we have 
been mainly concerned so far with situations of balanced-growth 
equilibrium where investment was required in order to allow new 
workers to be equipped in accordance with existing techniques. 
Investment was consequently proceeding at exactly the same rate 
as the labour force was growing. In those circumstances, with no 
technical progress, a constant labour force would require no net 
investment at all. In this chapter, we first look at capital accumula¬ 
tion and at its links with technical progress in a situation where the 
labour force is constant, so that we can concentrate entirely on the 
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cfTccis of technical progress. \Vc shall postulate that if no technical 
progress is occurring, any not investment will be concerned with 
bringing the amount of capital per member of the (constant) labour 
force up to the level that existing techniques require. \V 1 iere technical 
progress is occurring, investment will, in addition or instead, be 
concerned with raising productivity by increasing capital per man, 
whenever new production teciiniqucs make this profitable. 


/./ A 

'clnssicar model 


Fig. 27.1 


Professor Hicks has put the ‘classical' economists' position neatly in a 
diagram similar to Fig. 27.1.* The rate of return (r), which business- 



Stock of capital 


men must expect on the investment they undertake, is measured up 
lhe>-axis. In the present context this need not be distinguished from 
the rate of interest, which the ‘classical’ economists regarded as the 
device which would regulate the investment underuken in any 
peri<^ of lime. Investment would be kept low enough to avoid over¬ 
loading the economy, but high enough to maintain full employment. 

In Fig. 27.1, the stock of capital is shown on the x-axis. If the stock 
of capital at any particular moment is AT,, the rate of mum which 
businessmen can cam from new investment will be a little less than 
r,. If the economy is to grow with full employment, the rate of interest 
must be rather lower than r,. say, at r,. It will then just pay businesses 
to tK>rrow enough money (or use their own funds) to make a net 
addiuon of to the capital stock during the present time period, 
say, a year. This will mean that the community ends the year with a 
capital stock of AT,. The dark brown CC curve therefore shows the 

7*^ obtained from various aggregate capital 

stales. In this It differs from the marginal efficiency of coital curv es 

7’ o/inmlmenl 

and not to levels of the aggregate capital stock. 
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1.2 The 
stationary slate 


Assuming that the supply of labour is constant and that there is 
no change in technical knowledge, the rate of return on net invest¬ 
ment will have fallen somewhat below by the end of the year If 
there are positive net savings, which is likely, the rate of interest will 
also have to fall below if investment is to be undertaken and full 
employment maintained in the next year. 


The classical’ economists believed that the rate of interest would 
gradually decline, continuously rationing investment to the amount 
possible without inflation, until it finally reached a level at which 
both net savings and net investment had fallen to zero. In Fig. 27.1, 
this would happen where the capital stock was h\ and the rate of 
interest r,. The economy would then have reached what economists 
like J. S. Mill called the 'stationary state’. So long as the stock of 
capital was less than A'j, the rate of return would be high enough to 
permit businessmen to use the net savings of the community to raise 
it towards A,. Once the capital stock reached Ky, net savings would 
fall to zero, businessmen would refrain from net investment and 
capital accumulation would therefore come to an end. There would 
be some gross investment, but all of this would be devoted to keeping ‘ 
the existing stock of capital intact. Depreciation would equal gross 
investment; net investment would be zero and therefore equal to 
net savings. Incomes, population and the standard of living would be 
constant too. If, by some miscalculation, the capital stock did rise 
above A,, net dissaving would occur, so that the capital stock would 
fall back again to A'j. In other words, point S in Fig. 27.1 represents 
a position of stable equilibrium — the ‘classical’ economists’ stationary 
state. 

To judge from their writings, the ‘classical’ economists appear to 
have thought that such a stationar>- state was far enough away to be 
regarded mainly as an academic curiosity. Although they never put 
their argument in graphical form, Professor Hicks suggests* that the 
‘classical’ economists must have wished to imply that the CC curve 
in a diagram such as Fig. 27.1 was very clastic. Capital accumulation 
could therefore go on for a very long time before it reduced the rate 
of return to r^. To put this another way, the ‘classical’ doctrine 
implied that, in Fig. 27.1, distances like would be very small; 
the economy would move only by very small steps towards a distant * 
stationary state. At the same time, the ‘classical’ economists’ opti¬ 
mism about maintaining full employment implied that these steps 
would nevertheless be big enough to maintain a high level of employ¬ 
ment and activity in the economy. 

‘Ldc- Wr, p. 1^5. 
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By contrast, Keynes clearly regarded any curve like CC as being 
rather stefp, even where there was technical progress. Wc saw on 
p. 538 that he felt one could reach a position where capital would 
cease to be scarce within a reasonably short period of time. Nor was 
this all. Quite apart from its implication that the CC curve was likely 
to be very steep, Keynesian economics cast doubts on the realism of 
drawing a horiaontal r,r, curve. An economy which has a larger 
stock of capital is bound (with a constant capital-output ratio) to 
produce a bigger income than one with less capital. Yet we saw in 
Chapter 20 that savings are likely to be quite closely correlated with 
income. A bigger income is likely to mean bigger savings. A horizontal 
line like T^T^, showing the rate of interest (or return) at which net 
savings are zero, then makes little or no sense. 


/ .3 Ktynesian 
pessimism 


Indeed, if one argues that such a curve can be drawn at all, it must 
slope downwards quite steeply to the right. Only a very sharp fall 
in the rate of interest can discourage savings sufficiently to reduce 
net savings to zero. Without this fall in the interest rate, members of 
the community will save so much that equilibrium between savings 
and investment will be impossible. Even if the rate of interest did 
fall sharply, the only situation where the static equilibrium of a 
stationaty staU could be reached might well be one where there was a 
negative rate of interest. Even with a zero interest rate, there would be 
an excess of ex-anU savings over ex-anU investment and the economy 
would suffer from the kind of under-employment that Keynes was 
so concerned about. 

Indeed, the situation may well be worse even than this. We have 
seen that a zero rate of interest is not a practical possibility, since 
there IS likely to be some minimum rate, say 2 or 3 per cent, below 
which even the most determined cheap money policy cannot hope 
to push interest rates. Liquidity preference will have become infinite 
m the way envisaged in Fig. 22.4. Instead of moving steadily towards 
^sutionary state, the economy will suffer from peisistcnt unemploy- 


This kind of situation is clearly very far removed from the ‘classical 

Mef hauhe possibility of growth. Th, 

belief that the OCcurve ts steep tmplies that opportunities for prolitabi, 

late atTo" V ’ 'J’' "tay accumu. 

ntlnristrSTe.”'" 
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/.^ Theffffcts 
of technical 
progress 


Fortunately, we have not actually experienced such a distressing 
situation except, perhaps, during the great depression of the 1930s. 
A major reason why the conclusions of this discussion appear to be 
unduly pessimistic is that we have not so far removed our assumption 
that there is no technical progress. When we relax this extremely 
restrictive assumption tlie position becomes much more cheerful, as 
is shown in Fig. 27.2. So long as there is no technical progress, the 
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Fig. 27.2 



situation is just as it was in Fig. 27.1. A stationary state is sooner or 
later reached at point with a capital stock of AT,. In the real world, 
however, we are likely to find continuing technical progress. What 
happens then? 

The answer is that both capital accumulation and the growth of 
the national income can continue indefinitely. Technical progress 
therefore turns out to be even more essential to economic growth than 
capital accumulation. Where there is no technical progress, capital 
accumulation can lead to growth in income per head only so long as 
the labour force has not been fully equipped in accordance with the 
latest techniques, and so long as consumers have not been supplied 
with as much as they want of all existing goods, at the prices and in 
the quantities determined by existing production methods. Once that 
happens, growth comes to an end. It is technical progress alone 
which ensures that the stationary state is not merely very far off, but 
will never arrive so long as technical progress continues and so long as 
consumers can be given the opportunity to satisfy progressively more 
and more of their wants. Of course, even without technical progress, 
the aggregate GNP can rise if the population is increasing. However, 
we are taking the view that it is the rate of growth of income per 
head rather than the rate of growth of aggregate income that we 
mean when we talk about economic growth. 
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2. How 
tecimical 
progress 
works 


Technical progress is of two main kinds. First, new products can be 
introduced. Second, new processes can be developed, which give 
more output per man—which raise productivity. The stimulus from 
new products will be felt mainly on the demand side. Their existence 
will encourage consumers to spend rather than save. We shall 
postpone a discussion of this aspect of technical progress for the 
moment since we arc at present concentrating on the supply side. 


2.J Capital 
deepening 


So far as supply is concerned, the main contribution of technical 
progress is that, as we have already seen on p. 597. it increases the 
natural rate of growth. It does so when the labour force is growing 
more slowly than output, because it allows more-capitalistic methods 
of production to be introduced which raise output per man through 
increases in capital per man-through capital deepening. So far in 
this chapter we have been assuming that the labour force is constant. 
Once the stationary state is reached, at point S in Fig. 27.2, net 
investment cannot then avoid coming to a halt. In the absence of 
technical progress, there is no way of altering the capital-labour ratio 
once the whole labour force, available when the economy is at point 
S, IS fully equipped with capital asseu appropriate to existing tech¬ 
niques. Once we allow for the existence of technical progress, however 
businesses can invest in more capital-intensive production methods’ 
^pporting each worker with more equipment. This wUl shift the 
CC curve to the right. What happens then will depend on the precise 


2.2 Bursts of 

technical 

progress 


To .akc ,hc simplest case, let us begin whem the economy depicted in 
g. 27 - 2 , la in cqmlibnum at point i with the rate of returS at r A 
new mchntcal advance is now made and it becomes ptofitable to 

This 'I n "lachinery designed to raise output per 

stationary state, there wUl be an inir l' original 

r3.eVrett:::!:i7aLta"<rtraTr‘‘‘' “ 



2.3 Other ways 
of adapting to 
technical progress 


Fig. 27‘3 
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man, the C,C. curve shifts to C,C,. The stationary-state equilibrium 
situation associated with will be at 5 ,. with a capital stock o(K 
One extreme model showing how economic growth was generated 
by technical progress would therefore be one where quite wparate 
bursts of technical progress took place at intervals. The gap between 
the bursts’ of innovation would, however, be long enough for the 
economy to be able on each occasion to move to a new stationary- 
state equilibrium position (as at 5 , 5 , and 5 .) before a new burst of 

technical progress occurred. . • i 

At the Ler extreme, one could have a situation where technical 

progress went on conunuously and steadily, with the CC curve 

moving a little to the right in each penod of time by, say, the same 

percentage or the same absolute distance. 


One could then postulate a number of possible situations. Capita 

accumulation might just keep pace with technical ''J'f 

lag further and further behind it; or it might even move ahead of it 
for part of the time. These situations can be studied in Fig. 27-3 



This shows an economy where technical progress >^C 

cutve to the right by the same absolute distanee in each per od o 
time. We begin to study the economy in period ™ 

stationary-state equilibrium with a capital stock of *■,. By the end 
of period two, the CC curve has moved 

capital accumulation just keeps pace with technical progm , d 
be when; businessmen knew from past ex,^nence "hat wouW 
happen to the CC curve in each time period and where ^ey dimfom 
arranged to take advanuge of all technical progress ^ 

i, occurred. At the end of period two, hu-e^J" «°uM “ 

have just kept up ^th the o^rther 

place. The capital stock would be A, and. in me 
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technical progress, there would now be a stationary state. Howc^'cr, 
during period three, there is a new shift of the CC curve to C^C^. The 
perfect foresight of businessmen enables them to predict this shift 
and to increase the capital stock to by the end of the period, again 
just taking advantage of technical progress as it occurs. 

A variant of this would be where technical progress always ran 
slightly ahead of capital accumulation. For example, in Fig. a?.3 
technical progress might, by the end of period two, have reached a 
point where it was appropriate to employ a capital stock of with 
the given labour force. However, capital accumulation might have 
raised the capital slock only to By the end of period three, when 
a capital stock of would be appropriate to the existing state of 
technical knowledge, the actual stock might be only and so on. 
A ‘moving equilibrium' situation would then have been reached and 
could persist indefinitely. 

Another possible situation would be where the appropriate capital 
stock rose from to ATj, from to ATj and so on, but the actual 
capital stock fell further and further behind the appropriate one. 
Such an economy would be in no danger of ending up in a stationary 
state, since the number of possible (and profitable) investment 
projects would be growing steadily and continuously. But it would 
not be raising its standard of living (or the GNP if we were assuming 
that the population could change too) as fast as technical conditions 
would allow. 


Finally, one could have a situation where capital accumulation 
temporarily ran ahead of technical progress. Thus, a capital stock 
of A", might have been accumulated at a time when one of A", was 
appropriate. The economy would then have to refrain from accumu- 
lation until technical progress caught up again. For example, if net 
investment were to remain at aero for two periods, the capital stock 
-at A",-would once more have become appropriate to the state 
of demand. On the other hand, if there was some net disinvestment 
dunng these two time periods, the capital stock of a Uttic below A*, 

would become appropriate to the state of technical progress a little 
before the end of period three. 

This partcular example emphasises another major difficulty 
by the existence of technical progress. While the capital slock 
of IT would become appropriate at the end of period three, the fact 

spiral stMk of the nght sk, would not guarantee that it was of the 
nght amponiwn Pm of Economy A’s capital stock of K, would be 
somewha out of date, having been accumulated at a time when it 
was not jt^Ufied by the movement of the CC cor^o 7 mZo\ 

saTeTech 7'"'’ i" with exactly die 

me techmeal prognrss and not ahead of it, would have been 
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2.^ The age 
slruclure of 
capital 


investing during periods two and three in machines based on the 
technical advances made during those periods. On\y if, in Economy 
A, there had been sufficient replacement of worn-out machiner>- 
during periods two and three by new machinery based on develop¬ 
ments during those periods could the economy in which investment 
had run ahead of technical progress have as productive a collection of 
capital assets as the one where development had been slower and 
steadier. 


This raises two very important points. First, it makes clear how 
important it is for high productivity that the age structure of the 
community’s stock of assets should be favourable. So long as there is 
technical progress, the lower is the average age of a community’s 
capital assets, the higher will be its output per man. The second 
point is, that even if the size of the community’s stock of capital assets 
were to remain completely unchanged, there could still be a rise in 
productivity caused by technical progress, because new and more 
productive machines had replaced older and less productive ones. 
Indeed, one of the ways in which technical progress leads to growth 
is by making entrepreneurs more willing to scrap old machines, 
because they can be replaced with much more productive new ones. 
Both aggregate demand and aggregate supply arc therefore sus¬ 
tained. Investment (and income) rise, and so does productivity. (We 
must also note that in such a situation it is extremely difficult to be 
certain whether the size of the community’s capital stockif unchanged. 
The fact of continuing technical progress makes the task of national 
income statisticians, who are trying to decide how far the depreciation 
of the nation’s capital stock has been made good in a given period, 
virtually an impossible one. Worn-out machines arc not replaced by 
identical ones, so that complicated calculations arc needed in order 
to discover how many new machines just make good the loss of a 
given number of worn-out ones.) 

We have now considered two extreme situations. One was where 
there were sudden, discontinuous bursts of technical progress; the 
other was where technical progress went on continuously. In reality, 
the situation will lie somewhere between these two extremes. Some 
technical progress appean to occur at all. or most, times. On the 
other hand, there also seem to be some periods when technical * 
progress is extremely rapid. To take account of this, we shall later 
consider the views of Schumpeter, who put great emphasis on the 
‘bunching’ of innovations. 
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2.^ Ini^ention 
. and innovniion 


3 - The 

neotrality of 
innovations 


3./ Hicks- 
neutral 

technical progress 


Fig, 27.4 


This is perhaps a convenient point at which to repeat the economist’s 
standard distinction between invention—the actual discovery of new 
products and processes—and innovation —the commercial produc¬ 
tion of these new products or the commercial application of these 
new processes. While our emphasis in this chapter has been on inno¬ 
vation, we must not forget that innovation could never have taken 
place at all if it were not for the inventions underlying it. 


Economists make considerable use of the notion of labour-saving and 
capital-saving innovations. It will therefore be useful to spend a little 
time defining what these arc. A useful starting point is the situation 
where an innovation is neither capital-saving nor labour-saving. 
Economists then say that it b neutral. There arc two commonly-used 
definitions of neutrality, the first by Hicks and the second by Harrod. 


Professor Hicks's definition was given in his Thtory of iVages.^ This 
definition is framed in terms of the kind of static economic theorv’ 
discussed in Part One. Hicks defines a neutral innovation as one 
where, if certain quantities of two factors of production arc being 
used to produce a given output, the effect of the innovation is to 
increase the marginal productivity of each in exactly the same 



pro^ruon. For example, let us suppose that a particular output of 
a product IS produced by to units of capital and loo units of labour 
I^ally, the marginal productivity of capital is, say, lo units of the 

ofTf A ITT"”"’ “ of labour b . unit 

P^oorton f '""'’''“‘■O" produebvitics in the same 

proportion. It may raise the marginal pnxiuct of labour from sav 

.0 u„« ,0 1-2 units, and that of capital from to to ,2 units. 

ril%TZ'innL b shown by 

^ig. *7.4. As m Figs. 26.1 and 26.3. we show capital per man to the 

* lxncfon> 193^, pp. 
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right of 0 along the x-axis and output per man up the_)i-axis. To the 
left of 0 . along the x-axis, we show OR, the ratio between the marginal 
products of labour and capital, as we shall see. 

Initially, there is an equilibrium at point T on the production 
function, OF. We know from Fig. 26.1 that OW shows the wage 
(marginal product of labour) and the slope of WT the marginal 
product of capital, at points. Let us now discover what Ofi measures. 
Consider the triangle Oiry?. Since the slope of^lVgives the marginal 
product of capital (r), we can write: 

OW 

OR 

Manipulating this equation, we have: 


T 

In other words, OR measures the ratio between the marginal product 
of labour and the marginal product of capital in this equilibrium 
situation. 

Hicks-neutral technical progress requires the ratio, OR, between 
the marginal product of labour and the marginal product of capital, 
to remain constant for any given value of the capital-labour ratio. 
In Fig. 27.4, therefore, Hicks-neutral technical progress requires 
that if technical progress moves OF upwards (say to OF,) the ratios 
of the two marginal products must be the same at all points on any 
vertical line from the x-axis, like the line ^T*,. Because OF, is above 
OF, technical progress has increased the amount of output which 
can be produced at every level of the capital-labour ratio. However, 
if this technical progress is to be Hicks-neutral, the tangent to T, at 
OF, must pass through R, as the line FT, does. Only then will the 
ratio between the marginal productivities of labour and capital 


-> equal the original ratio -. We therefore have Hicks- 

neutral technical progress along the vertical line ST, with the pro¬ 


duction functions OF and OF,. For Hicks-neutral technical progress 
all tangents to production functions along a vertical line like ST, 


must pass through the same point, like R. 

It is possible, of course, that wc could have Hicks-neutral technical 
progress for this value of the capital-labour ratio, but not for others, 
The definition of Hicks-neutral technical progress is therefore usually 
the stricter one that the ratio of the marginal products of the factors 
arc constant, as OF moves upwards, at eveiy value of the capital- 
labour ratio. That is, technical progress is Hicks-neutral only if the 
ratio between the marginal products of the two factors is equal at 
each point along any vertical line from the x-axis in a diagram like 


Fig. 27.4. 


r 


J 
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Definitions of capital-saving and labour-saving innovations follow 
from this. A capital-saving innovation b one where, with a given 
input of the two factors, the innovation raises the marginal produc¬ 
tivity of labour relatively to the marginal product of capital. One can 
then produce the given output with less capital relatively to labour. 
If the most profitable way of producing the firm's output now requires 
an absolute fall in the input of capital, but this is compensated by an 
increase in the amount of labour employed, tlien it is said that the 
innovation is absolutely labour-using and capital-saving. If, however, 
there is a reduction in the amounts of both factors, the innovation 
will be described as relatively capital-saving. Although less of each 
factor is being used, the input of labour has fallen less than has the 
input of capital. 

On Hicks s definition, a firm will, in all save the most exceptional 
circumstances, react to a capital-saving innovation by reducing its 
input of capital relatively to that of labour. The precise way in which 
the relative and absolute amounts of the factors used will change as 
the result of the innovation will depend on various elasticities. It will 
depend on the elasticities of substitution between capital and labour 
in the economy, for these will help to determine what effects the 
innovation has on the prices of the two factors. It will also depend on 

the elasticities of demand for the products of the various industries 
that make up the economy. 


What has been said above holds similarly for a labour-saving 
innovation. Thb will be one where, at the original output and with a 
given input of the two factors, the marginal productivity of capital is 
raised relatively to the marginal productivity of labour. Since the 
same output can now be produced with a smaller total amount of 
the two factors, the input of at least one of them will fall. The amount 
of latour used may be reduced absolutely and that of capital may 
nsc; the innovation will then be absolutely labour-saving and capital- 

of labour falling proportionately more than the input of capital The 
innovation will then be relatively labour-saving. Once again ^however 
the exact arnounts of the two factors used will depend on the various 
elasticities of demand and substitution, as Hicks has explained * 


3.2 Marred- 
neutral 

technical progress 


^ thesTe^ V - P-Sress 

^^rhasZt“" .11.' complicated analytical ^1 ,0 
^ut^i^ TJT •because i. makes 

chaiTler Circumstances ‘quite unrelated to the intrinsic 

c innovation itself, such as the elasticities of demand 

^ThmyafWagu, pp. 131-7. 
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for factors of production and for products. It is also a concept framed 
in accordance with the traditions of static economics. For all these 
reasons, the economics of growth makes a good deal of use of an 
alternative definition which. Harrod put forward in Towads a 
D\nami( Economics. 

It will be remembered that Hicks’s definition of neutral technical 
progress looks at the ratio between the marginal products of the 
factors when the capital-labour ratio is constant. Harrod’s definition 
is in terms of a relationship between the rate of profit and the capiul- 
output ratio. Harrod-neutral technical progress requires both that 
the marginal product of capital (assumed to be equal to the rate of 
profit, r) is constant and that the capital-output ratio is constant too. 
If there is technical progress, and r remains constant, then that 
technical progress is Harrod-neutral if the capital-output ratio is 
also constant. However, if r is unchanged after technical progress 
but the capital-output ratio rises, then that technical progress is 
labour-saving; if the constant r is associated with a fall in the capital- 
output ratio, then the technical progress is capital-saving. It follow 
that in perfect competition a constant r means that Harrod-neutral 
technical progress leaves the distribution of income between profits 
and wages unaltered. 

We saw that the strict definition of Hicks-neutral technical progress 
required that the ratio between the marginal products of capital and 
labour must be unchanged by technical progress at each level of the 
capital-labour ratio. Similarly, the strict definition of Harrod-neutral 
technical progress requires that the rate of profit must remain con¬ 
stant with technical progress so long as the capital-output ratio is 
constant as well. This holds uhaUver the level of the capital-output 
ratio. 

We can show Harrod-neutral technical progress diagrammatically 
in Fig. 27.5. The production function is originally OF and the 
economy is at P with an output (income) per man of 0 )|. The 

capital-output ratio is The line OR is a straight line passing 

through P. This means that the capital-output ratio at point 

OK\ . . . n 0K\ 

IS the same as at r 

iJ I 2 ^ \ I 

Suppose that there is technical progress, that this raises the pr^ 
duction function from OF to OF, and that the economy is now in 
equilibrium at R. Harrod-neutral technical progress requires 
the marginal productivity of capital (r), the rate of profit, is constant 
as one moves along a line (here OR) with a given level of p> w 

= This, in turn, requires that the slope of OF at P must 

J D <1 

be equal io that of Oh\ ai R. Thai is, the tangents at /^and ni 
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Fig. 27.5 


have the same slope. For these tangents, AB and CD, measure the 
marginal product of capital at P and R respectively. This is the case 
in Fig. 27.5. We may describe this relationship between OF and O/^, 
by saying that OF, is a 'radial projection’ of OF. At any point along 
any ray like OR, the slope of the production function (the rate of 
profit) b constant. The strict definition of Harrod-neuirality requires 



that this shall be so generally, and that the relationship shall not 
hold simply along one ray like OR. 

In terms of older concepts, ihb means that Harrod-ncutral 
technical progress leaves the length of the production process 
unaltered. It docs not make production more 'roundabout'. Harrod’s 
definition has the attraction that it is framed in terms of the central 
concept of the theory of growth—the capital-output ratio—and that 
it can be used to consider cither an innovation in an individual firm 
or industry or one affecting the economy as a whole. On the other 
hand, labour docs not enter directly into Harrod’s definition of a 
neutral innovation, which is entirely in terms of the relationship 
between capital and output. 

One reason for this is that the concept is intended to apply to a 
dynamic and not a static situation. In a static economics, one can 
legitimately classify innovations in terms of their effects on the 

productivity of given, constant amounts of factors of production. In 

dynamic theory thb would be quite inappropriate. The essence of 

the theory of growth is that it must be able to deal with situauons 

where the supply of factor of producuon is not constant. Since the 

growth theory we arc considering assumes constant returns to scale 

changes in the relationship between capital and output can come 

about only through innovation. Yet changes may well occur in the 

relationship between output and labour on the one hand, and capital 

and labour on the other, that have nothing whatever to do with 
innovation. 

For example, let us consider an economy where income and capital 
arc both growing at exacUy the same rate, but the labour force is 
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growing more rapidly. If full employment of labour is maintained, 
capital per man must be falling: the growtli process itself will be, in 
a sense, capital-saving and labour-using. If an innovation were to 
occur in this situation, one would want to separate out the labour- 
saving or labour-using characteristics of the innovation itself from 
the ‘labour-using’ growth situation into which the innovation came. 

TTiis is what Harrod's dehnition is intended to do. Provided that 
it leaves the capital-output ratio constant, a neutral innovation will 
not ilself affect the relationship between labour and capital. Output 
per ‘machine’ will rise by the same proportion as output per man. 
However, each machine can now produce more output. Therefore, 
provided that the price of the product remains unchanged, the value 
of a machine in terms of output will have risen in exactly the same 
proportion as the value of the machine's product has risen. The 
capital-output ratio will be unchanged. Harrod’s way of putting this 
is to say that a neutral innovation is one which, roughly speaking, 
raises the productivity of the labour that is engaged in making 
machines by the same percentage as it raises the productivity of the 
remaining labour—the labour employed in operating these machines. 
With a Harrod-neutral innovation, the productivity of all labour 
rises in exactly the same proportion however near to or far from the 
production of final output it may be working. 

We have already seen that Harrod's definition of neutrality means 
that, provided the rate of interest remains constant, a neutral inno¬ 
vation leaves the distribution of the national income between wages 
and profits unchanged. Let us look a little more closely at why this is 
so. At the end of the last chapter we saw that, on certain simplifying 
assumptions, a constant capital-output ratio will leave the relative 
share of wages and proRis in national income unchanged as balanced 
growth proceeds. The essential point to grasp is how, to continue to 
talk in terms of our simple model, when there arc only the two factors 
of production—labour and capital—growth will raise the incomes of 
both workers and capitalists. While the rate of wages per man em¬ 
ployed will rise, the rale of profit per pound’s-worth of capital 
employed will not. The worker’s standard of living will rise because 
his wage has risen. The capitalist’s standard of living will rise too, 
but it will do so because he gets much the same rate of return on 
each pound's-worth of a bigger stock of capital assets. 

An entrepreneur investing £ioo in a new machine today will 
probably aim at roughly the same rate of return as he would have 
done a centur>' ago, but his factory, machinery, etc., will be worth 
much more, even allowing for price changes. The Industrial Revolu¬ 
tion has raised the size and value of the British capital stock, not the 
rate of return on each unit of it. Once this point is understood, the 
relationship of growth to income distribution becomes much clearer. 
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Let us then apply Harrod’s definition of a neutral innovation to a 
situation where the capital stock is growing at the same rate as the 
labour force: (6’„=/). Output (and income) per man will also be 
growing at the same rate, because we assume that the capital-output 
ratio is constant. So long as the rate of interest (rate of return) is also 
constant, the incomes of capitalbts will grow just as fast as the 
incomes of workers. The capital stock and the wages of labour will be 
growing at the same speed. The constant rate of return that the 
capitalist gets on hb growing capital stock will therefore enable the 
income he earns from it jusi to keep pace with the rising wage 
earned by each worker. Wc can go on to say what will happen where 
innovation b labour- or capital-saving in Harrod’s sense. If there is 
a capital-saving innovation, with a constant rate of interest, this will 
increase the share of the national income going to labour; a labour- 
saving one will reduce it. 


3.3 Hicks- 
neutral versus 
Harrod-neutral 
technical progress 


We can, of course, express both Hicks-neutral and Harrod-neutral 
technical progress mathematically. For both, technical progress is an 
exogenous function of time (r) so that the production function can 
be written: 


3-4 

Robinson- 

Uzawa 

theorem 


r=f(A-,,Y,0. 

Where technical progress b Hicks-neutral, then the production 
function will be of the particular form: 

r^AmK,N). 

Where A{t) is some increasing function of/. With Harrod-neutral 
technical progress, however, the production function takes th? 
particular form: 


r=f(A-, A[t)X). 

While sUn an increasing function of Umc. A{t) b linked to labour and 
not to ffA*. L). With Hicks-neutral technical progress, the passage i 
of time raises the productivity of both capital and labour in the same i 
proportion. With Harrod-neutral technical progress, it is the 1 
efficiency of the labour force which b altered. I 


T^is IS why Joan Robinson and Uzawa have been able to show that 
Harrod-neutral technical progress b very similar to what 
often dwenbe as ‘labour.augmcnting’ technical change, 
growth increases the labour force, L, at the rate of growth 


Population 
f. Harrod- 


cconomists 


I 

i\ 
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neutral technical progress increases the labour force measured in 
efTjciencs units, A /i.\. With population growth, there is an increase 
in the number of men at work; Harrod-ncutral technical progress 
increases the amount of work each man can do. The result is that 
both with population growth and with Harrod-ncutral technical 
progress, the GNP rises at a given rate. The difference is that, with 
Harrod-ncutral technical progress, income per head (real wage per 
head) increases; with population growth it remains the same. As 
Joan Robinson and Uzawa have shown, on the strict definition, 
Harrod-ncutral technical progress raises income at the same rate 
whatever the (constant) level of the capital-output ratio. It is this 
rate which measures technical progress. 

It is perhaps worth noting, finally, that it is possible for technical 
progress to be both Hicks-neutral and Harrod-neutral. This can only 
happen if the elasticity of substitution between capital and labour is 
one. The only production function with this characteristic is known 
as the Cobb-Douglas production function. This is why it is freely 
used in growth models, for example, by Solow and Swan in their 
neo-classical models. Its attraction is its unambiguous neutrality 
together with its case of mathematical manipulation. 

Where Q,is output, and jr, and x, the inputs of two factors, the Cobb- 
Douglas function is: 

0 .= ® 

a must be positive but less than one. 


4. The 
measure¬ 
ment of 
capita] 


It will have become clear that we arc measuring the capital-output 
ratio for the purpose of these definitions in terms of the value of 
output. A neutral innovation raises the output of a certain product 
by a given percentage. If the price of that product remains constant, 
this will not only raise the value of output by the given percentage; tt 
will also raise the value (in terms of the product) of a ‘machine 
which makes that product by exactly the same proportion. 

This raises the major question of how capital should be valued. 
In our simple illustrations, there has been no problem. For example, 
we have been implying that all machines become more productive 
by exactly the same proportion when an innovation occurs. In 
practice, this will not happen. Only the newest machines will offer 
the full benclits of the innovation. This means that if one tries to 
calculate the value of a country's or an industry’s capital stock, one 
must somehow compare the values of old and new machines. With 
substantial technical progress, a i960 machine is virtually impossible 
to compare with a 1970 machine. There is a problem of‘vintages. 
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One cannot legitimately measure capital in physical units at all: an 
old machine is quite different from a new one. The index number 
problems which statisticians meet in trying to compare the relative 
‘values’ of such ‘new’ and ‘old’ machines are virtually insoluble. 
Indced, some economists, particularly Joan Robinson, go so far as to 
hold that it is not really possible to talk of'quanlities' of capital at all; 
capital cannot be measured. This very important difficults besetting 
all theories of capital or growth should never be forgotten, though 
it has not prevented us learning a great deal from these simple models 
of economic growth. 

Our discussion makes it clear that in a growing economy, the 
introduction of a labour-saving innovation need not lead to un¬ 
employment. Provided that the growth of the capital stock is 
proceeding rapidly enough, it may be possible to continue to keep 
labour fully employed. Cenainly, since the eighteenth century, the 
Industrial Revolution has dramatically improved rather than 
worsened the living standard of the ordinary worker in North 
America and Western Europe. So long as the growth of income and 
capital can be kept in line with the growth of the labour force, labour- 
saving innovations will raise average living standards because they 
make labour more productive. There is, however, one important 
qualification to be noted. Our use of averages and aggregates hides 
the individual problems that growth can cause. 


5. Regional 

employment 

and 

technological 

change 


While It may not be too difficult to keep the whole labour fore 
reasonably fully employed, this will rarely be true of each and ever 
part of it, particularly if there are obstacles to the easv movement 0 
labour between different parts of the country or between differen 
trades and occupations. Suppose that the traditional trades in on^ 
long-cstabhshcd industrial area decline, but that the industries iha 
inhent their joint share of consumer spending are located in othe 
parts of the country. There may well be unemployment in the old 
declining area even »/the worker there could do the jobs in the nc« 

expanding indusmes. This will happen ifworkerx and their ramilic. 
n the old area are unwilling or unable to tnovo away to the new 

thThT r r r ^“"“">10 ■a^^ons. There will 

oZ h IT “"'"’P'ovn.ent of Ute kind dorcribed on p. 433 

movemen r"T of complete frecSor!, of 

n s3ir frequently made in thi, book, 

IS a simplifying assumption only. 

’^^‘^‘■•saving innovations may also lead to 
nemployment for workers in particular industries. If one industr> 
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6. When to 

replace 

assets 


introduces vcr>’ strongly labour-saving machinery, this is bound to 
lead to a fall in employment there, unless the price of its product can 
be reduced very sharply and demand is sufficiently clastic to allow 
the industry's output to rise a great deal. In practice, if is likely that 
unemployment will develop, and those unemployed may find it 
difficult to get new jobs if their skills arc very specialised—very 
specific. Even if the skills required are not very specific, there will 
still be unemployment if workers or employers in other growing 
industries erect barriers against men from the industry where 
‘automation' has taken place. Unemployment caused in this way 
by strongly labour-saving innovations is known as Uthnological 
unemployment. It may well be concentrated in a rather small area 
if the industry which has been ‘automated’ is localised. The human 
and social problems associated with structural unemployment will 
then arise as well. 

If lai^c-scale structural or technological employment emerges, it 
is likely that nothing short of intervention by the government will be 
sufficient to prevent it persisting for long periods. Redundancy pay¬ 
ments, retraining schemes, financial support for workers who move 
to new areas and efforts to move new firms and industries to areas 
where there is structural or technological unemployment are likely 
to be the only answer. 

There will also be problems in firms for which capital-saving 
innovations have made old machinery obsolete. The main question, 
in a world where technical progress is continuous and substantial, 
will be whether it will pay to install more modem machines in place 
of older ones. 


It cannot be said too often that there is no economic reason for 
scrapping a machine simply because it is old. What matters are its 
costs of production and its productivity (profitability), not its age. 
Let us suppose that a new machine has been developed and that a 
firm is deciding whether or not to replace an existing machine with it. 
Subject to one proviso, the change will be worth while so long as 
the lotal costs of production on the new machine are less than the 
variable costs of continuing to operate the old one. The proviso is that 
the rate of return on the new capital which has to be invested in order 
to install the more modem machine must be an acceptable one. In 
other words, the machine must offer a rate of return on the capital 
invested at least equal to the rate which the firm would obtain from 
any alternative investment—including investment in government 
securities or industrial debentures. It must offer a rate of return on 
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the capital invested at least equal to its opportunity cost: to the most 
profitable opportunity that the firm would have to sacrifice if it 
invested in the new machine. 

For example, let us suppose that the existing machine i.s worth 
literally nothing as scrap. It might require running repairs i user 
cost) of ® cooperating 

factors of production might cost another ^{^2000 a year. Let us lurthcr 
suppose that the new machine and the old one each produce exactly 
the same volume of output. (One could allow for differences in these 
outputs by bringing the total receipts from selling the outputs of 
each of the tsvo machines into the calculation.) The total variable 
costs of the new machine in a year might be (including user 

cost). If the new machine is expected to last for ten years, and if it 
costs the depreciation cost each year for the new machine 

will be £'}yi (^^7500 divided by ten). The total annual cost of using 
tlic new machine will then be £iyto, made up of for variable 
costs and ^750 for depreciation. At 500. the total annual cost of 
running the new machine is therefore I^ss than the annual cost 
of £2 300 incurred in running the old machine. The only remaining 
issue is whether this expected saving of £^ a year represents an 
acceptable rate of return over ten years on the £■] 500 which will have 
to be spent to install the new machine. If it is, the firm should install it. 

The main defect of this particular model is that we have assumed 
that there is only one new machine to be considered. We have 
assumed that no complications are introduced by the fact that 
technical progress is always occurring and that it might therefore 
pay to wait a little longer for an even better new machine. One could 
amend our calculation to allow for this by altering the assumed 
length of life of the new machine when calculating depreciation 
charges on it. We have estimated that the new machine will last for 
ten years; but this must be a reasonable assessment of its economic 
and not its technical life. It must not be an engineer’s guess at the ! 
length of time before the machine ceases to work; it must be a 
businessman’s guess at the length of time that will elapse before the 
machine has become obsolete, through the development of new 
ones and must be replaced. But it will be a guess. This kind of 
calculation can never be precise. 

.I.!"-*'"’” technical progress entrepreneurs have to make I 

n a world where 
a middle course 
ill not try to be 
latest machines, 
industry where 
Id lead to bank- 
I the consequent 




the future is always uncertain. They have to si 
between two equally ridiculous extremes. The 
completely equipped all the time with only the 1 
buildings and so on. To attempt to do so in 
technical progress was even moderately rapid 1 
niptcy through exceptionally heavy investment. 
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burden of a huge capital charge. Nor will they continually put off 
rcplacetneiit m the hope (or fear) that a radically-improved machine 
is always just round the corner. Investment in new capital assets 
will be made in the light of a sober assessment of the likelihood of 
turiher technical progress on the one hand, and of the need to keep 
the firm efficient and profitable on the other. As a result, even firms 
for which technical progress is fairly rapid arc likely to bring only a 
certain, proportion of their plant and machinery fully up to date 
every year. This will always keep them reasonably well abreast of 
technical progress. 


•j. We have so far concentrated on the currently-accepted theory of 

Schumpeter economic growth, and this has a strongly mathematical flavour, 
and ‘creative Before wc leave grow th theory, we must consider a much less narrowly 
destruction’ economic view of growth. It is one which, while no one has yet 

succeeded in expressing it in simple, mathematical terms, goes to the 
very heart of the phenomenon of economic development in a capitalist 
economy. This theory has been advanced by Joseph A. Schumpeter 
(1870-1950). He was the leading Austrian economist of his day, 
though he spent the last part of his life in the USA. Strictly speaking, 
we arc here abandoning our resolve to consider growth separately 
from fluctuations, since Schumpeter regarded fluctuations as an 
integral part of growth and, indeed, essential to it. 

Schumpeter conceived the essence of his theory at an early age, 
stating it in his Theory of Economie Development in 1909. The novel 
contribution of this book was the great cmpha.sis it laid on the role of 
the innovator in fostering economic growth. Towards the end of ilic 
19305, Schumpeter’s Business Cycles developed and elaborated his 
views, but still in a rather narrowly economic framework. However, 
within a few years. Capitalism, Socialism and Demoaacy had appeared. 
This is one of the pioneering works of our time —an attempt to link 
economic, political and sociological analysis and thereby obtain a 
convincing picture of the working of capitalism. From a purely 
technical economic point of view, it might perhaps be better to 
concentrate on Schumpeter’s earlier books, but it is only in Capitalism, 
Socialism and Democracy that the wider implications of his views arc 
clearly seen. We shall therefore summarise its argument here. 

I'o Schumpeter, there arc two essential features of economic 
development under capitalism. First, the introduction of new products 
is an essential part of the process of growth. Wc have already said a 
good deal about the introduction of new production methods, but 
wc must now give equal emphasis to this other aspect of innovation. 
For Schumpeter, the essential characteristic of innovation was that 
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i( implied alterations in combinations of factors of production 
which could not be achieved by the kind of infinitesimal changes 
considered in traditional price theory. Neither small increments or 
decrements in the amounts of the factors of production already used, 
nor the substitution of new factors at the margin, could yield major 
changes in supply. 

Innovation, however, implied radical alterations in production 
methods, in management and in organisation. It meant the intro¬ 
duction of new products and the exploitation of new markets or 
sources of raw materials. Of these, it is the introduction of new 
products that we have studiously ignored so far. Yet it is radically 
new products which give an extra dimension to growth, and indeed 
make it very difficult to measure the rise in satisfactions which 
consumers get from spending their growing incomes as time goes 
on. 


In modern societies, economic growth does not mean merely an 
increase in the physical output of homogeneous commodities, though 
we have so far discussed it in precisely these terms. Growth means 
the introduction of completely new products and the continual 
improvement of existing ones. One cannot realistically compare the 
satisfactions derived from a ‘T’ model Ford with those given by a 
modem Ford car fitted with automatic transmission. To talk of the 
price or the benefits obtained from ‘a car’, or to measure output 
simply by allowing for changes in ‘car’ prices, is unrealistic. This 
means, incidentally, that the price increases, shown in official price 
indices are often exaggerated. They do not allow sufficientlv for 
pr^uct .mprovcmcn.. Again, how can one compare the standard 
of hvtng of a working class family owning a television set with that of 
a simtlar family m the days before television had been even dreamed 
01 . The tntrodoetton of new methods of pntduction, or of more 
scient'fic management may tnerease the of output dramati. 

c^ly, in ways that we have already outlined. But the advent of new 
products transforms the whole of human life in a way that perhaps 
makes it nece^ary to use quite different terminology. Perhaps one 
sirould speak here of economic development rather than of economic 

de^! d r“"‘‘ P“' “■''“'■y, the benefits 

Ia4e s^e Tnd hir‘’™“n’ “f 

achievement 'The capitalist 

stockings for queens hut in’h ’^ t"”” P'”'’"*'"* ““'■c silk 

gs queens but in bnnging them within the reach of factorv 
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girls in return for steadily decreasing amounts of effort.’’ 

For Schumpeter, economic growth meant an increase in th 
quantity ofoutput but also a revolution in itsquality and composition' 

In addition, there was always, inevitably, fluctuation as well as 
growth. In particular, Schumpeter maintained in the face of all the 
sceptics a firm belief in the existence of the ‘long wave’ in economic 
activity, often called the Kondratieff after its discoverer. Schumpeter 
believed, with Kondratieff, that over a period of fifty or sixt)' years 
one could find evidence of a long, general upswing in the economy, 
followed by a similar decline. For example, he believed that the 
upswing of a ‘long wave’ began in the 1840s. reached a peak about 
1855 and was then followed by a decline which ended about 1897. 

It was Schumpeter’s view that each of these long-wave upswings 
consisted of a miniature industrial revolution, followed by the 
absorption of its effects by the economy during the long-wave 
downswing. Each period of upswing brought new production 
methods, new forms of economic organisation, new products and 
new markets. All forms of innovation were present. There was a 
large and permanent increase in the goods available to the com¬ 
munity, though once the upswing ended there was the halt to 
expansion during the decline. The economy then adjusted itself to 
the ncv%' situation and consolidated the ground that had been gained. 

Schumpeter described this process as one of‘creative destruction’. 

He saw certain parts of the economic structure being destroyed from 
within, with new structures being created in their place. This process 
was going on incessantly. Though innovations would be introduced 
mainly during upswings, the economy would be engaged for the 
remainder of the time in absorbing the effects of these revolutionar> 
innovations. It is for this reason that, from his very earliest writings, 
Schumpeter stressed the importance of the innovator for economic 
development. Schumpeter’s innovator is the forceful pioneer, the 
entrepreneur par exetlUnce, who presses on the process of creative 
de.struction by exploiting commercially new products and processes, 
most of which were actually invented by other people. Nor is the 
innovator content to satisfy the demand for existing products more 

installing new production methods or by 
satisfying old wants with new goods. He is concerned with creating 
entirely new demands. It is the producer who» as a rule, initiates 
economic change and who ‘educates’ consumers if necessary. They 
are brought to want new things. * 

Because he held these views, Schumpeter was much more tolerant 
than many earlier (and later) economists had been of inefficient, 
often monopolistic, businesses. He did not think that what mattered 
was that, in keen competition, inefficient producers would be driven 
'CapitaHjm, SofieHsm and Dmotratj (3rd English edition), London, 1949, p. 67. 
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out of business because their prices were undercut by their more 
efficient rivais. He was not particularly concerned whether all firms 
were producing in reasonably competitive industries or not. Schum¬ 
peter contended that in both competitive industries and in monopoly, 
the most important types of competition were quite different. 

In capitalist reality, as distinguished from its textbook picture, it 
is not that kind of competition which counts, but the competition 
from the new commodity, the new technology, the new source of 
supply, the new type of organisation (the largest-scale unit of 
control, for irtstance)—competition which commands a decisive 
cost or quality advantage and which strikes not at the margins of 
the profits and the outputs of existing firms, but at their foundations 
and their very lives. This kind of competition is as much more 
effective than the other as a bombardment is in comparison with 
forcing a door. ’ 


The activities of the innovator, therefore, not only make economic 

growth and progress possible; they transform the whole nature and 
role of competition itself 

In a nutshell, Schumpeter's theory is that at intervals a number ol 
innovators will begin to apply new ideas commercially on a fairly 
large s^e, thereby creadng a burst of investment activity. Through 
the action of the multiplier, and the accelerator too, this will lead to 
a ^m in the economy. However, innovation mav be imitated, and 
what may well have begun with a few pioneers leading the way will 
build up into a wave of innovating investment as others follow suit 
This long upswing wiU be followed by the downswing, while the 

Chorny, «> tospe^, digests the innovations. In particular, inefficient 
produccR will be dnven out of business. 

'■ “ <0 Schum. 
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enough, it nevertheless gives point to a valuable warning from 
Professor Hicks. 

It is all very well for us to have ifuories of economic phenomena 
which constantly repeat themselves—like the formation of prices, 
the balancing of international payments, even the rise and decline 
of particular industries. But the long-run growth of an economy 
is not a thing that repeats itself; it docs not repeat itself in different 
nations; their growth is all part of a single world story. One cannot 
argue from what did happen in the United States in a certain 
period so as to establish laws of economic development. All we 
ought to hope to get from our analysis is a better understanding 
of what did happen in the United States at that time. It is worth 
our while to construct theoretical models in order to improve our 
understanding of such phenomena. But the theorist, as such, is 
only a toolmaker; the explanation of what happened b the 
historian's business not his.> 


8. Investment 
in human 
capital 


The discussion in this chapter makes it clear that economisu now 
understand the rotes both of innovation and of capital accumulation ' 
in fostering economic growth reasonably well. However, their atten¬ 
tion has been concentrated almost exclusively on investment in 
tangible capital assets like buildings, machinery and vehicles. The 
role of investment in the education and training of human beings is 
only beginning to be fully understood, and more research into and 
analysis of the question is needed. Nevertheless, there arc some 
rather obvious principles which we may enunciate. 

The influence of accumulated human skill and knowledge on 
economic growth can be seen very clearly if one considers what has 
happened in countries that have been devastated by war. Within ten 
years, countries like Germany and Japan were virtually rebuilt. The 
process of physical renewal goes ahead amazingly fast. Yet if the 
accumulated knowledge and skill of tl)e German and Japanese people 
could somehow have been destroyed, and it had been impossible to 
import similar knowledge and skill from abroad, the process of 
rebuilding would have taken centuries. The whole history of scientific 
and technological discovery and learning would have had to be 
repeated. This illustration shows in a very striking way how, over » 
the centuries, investment in the education and training of human 
beings has brought us to a position where the accumulated capital 
stock that it represents is our most valuable possession. So long as this 

'J. R. Hiclu, ‘Thoughii on chr Theory of Capiul: The Corfu Conference, /er. oV., 

P '32 
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knowledge remains, even the most devastating destruction can be 
made good. It is vitally important for economic growth that we 
should always seek to get the best possible return from our investment 
in human skill and knowledge. 

The process of investment in people has three main elements. 
First, each new generation must be given the appropriate parts of 


the knowledge already accumulated by previous generations. Not all 
such knowledge will be relevant to contemporary living, and the 
effectiveness of the educational s>'stem will depend on the success 
with which teachers decide which particular pieces of knowledge 
arc relevant to modem living and are able to teach them. Nor can 
anyone hop>c to accumulate all the knowledge that now exists. Some 
specialisation, though certainly not complete specialisation, is 
essential. And, even on their own special subjects, It is more imponan t 
that students should know where knowledge can be found rather than 
that they should attempt to hold it all in their minds. 

Having been taught where to find this knowledge, students need 
also to be taught how to understand and to apply it. They must 
Icam how to learn. This is the second element in education for growth. 
The modem citizen must learn how to use existing knowledge 
effectively to operate exbting machinery and processes and to run 
existing factories, offices and organisations. He must also learn how 
to improve the efficiency of the various component parts of the 
economy. Only in this \fay can there be rapid technical progress in 
the use of machinery and the organisation of work. As a British 
businessman has put it, efficient management in the twentieth 
century consists not so much in the application of tools to materials 
as in the application of logic to work. An effective educational 
system must teach each new generation to see how existing knowledge 
can be iwed to develop new products, to introduce new processes and 
production methods and to improve the efficiency of organisation 
in business, government and the social services. In other words, 
education must help innovator to see how to apply existing know- 
ledge in new ways. 


This leads to the third element in education for economic growth. 
People must not learn merely how to apply old ideas in new ways; 
they must be encouraged to develop entirely new ideas, products and 
proc^ ^ wcU. This is where the help that education can give is 
Iiinited. EduMUon can provide the innovators and inventors of the 
future with the technical and social understanding that they need 
m order to understand the world they live and work in and what it 
^rrcntly offers. It cannot, except by vague hints and clues, show 

and hnTh """ processes arc necessary. 

and how they can be developed and introduced. All education cl 

do IS to give innovators the best possible knowledge and under- 
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standing of the world as it is, and to encourage them to use energy, 
initiative and imagination in changing it. 


9. Investment 
in education 

g. / For tht 
individual 


1 1 follows from what we have said that a decision to spend money on 
education, whether taken by a child, his parents or the government, 
is an investment decision in just the same way as is an entrepreneur’s 
decision to build or buy a new machine. It is doubtful whether 
education is looked on in this light by many individuals or families; 
there is surprisingly little evidence that governments which provide 
'free’ education look on it as an important investment in economic 
growth. Quite often, there is merely a vague feeling that education 
is ‘a good thing'. Yet every time, for the individual at least, a decision 
to spend money on education is an investment decision of a most 
difTicult kind. With a child of ten or fifteen, one is trying to look a full 
fifty-five or sixty years ahead when deciding if a particular training 
for him would be worthwhile. Even if the child or his family is 
prepared to look at this question of spending on education as a purely 
rational economic decision, the various elements in that decision 
arc not always capable of being put into money terms. Nevertheless, 
both individuals and governments should try to do Just that. 

Let us look briefly at the kind of issues involved. Suppose that a 
boy of fifteen is deciding whether to leave school now or to spend 
another two years there, followed by three at a university. Let us 
further suppose that the child’s parents would get no government 
support through scholarships if the boy stayed on at school. 

If the child were to leave school at once, he might expect to earn, 
say, £7000 a year, on the average, over his lifetime. If the retiring 
age is sixty-five, this means that he will cam a total oftoo000 over 
the fifty yean of his working life. To continue with his education for 
another five years might cost, say, a total of j^^Gooo on fees, books, 
board and lodging and so on. As a graduate, the boy might expect 
to earn an average of j{^3000 a year over his working life of forty-five 
years. He will have had to pay more for his education, and he will 
have had his working life shortened by the five extra years he spends 
at school and university. But he will get a higher annual salary as a 
result. It must be stressed that this is a matter of expectations, not of 
certainties. Otherwise, this would not be an investment decision at 
all. Every investment decision involves uncertainty since one is 
looking into the future. The decision has to be taken on the best 
estimates that one can make. 

In thb particular example, the extra spending on education is 
likely to be profitable. The boy ‘invests’ £6000 in education, and 
sacrifices five years of income. However, over his remaining working 
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life of forty-five years he will now earn a total of 35000. This is 
^35000 more than the /^looooo which he would have earned had 
he started work at fifteen. An initial investment of^^fiooo has brought 
in an extra ;C35000 over the next forty-five years. If a reasonable 
proportion of the extra income would be earned before he was 
forty, the boy’s decision is reasonably clear to anyone whose time 
horizon is not abnormally short. If necessary, it would pay the family 
to borrow money at quite a substantial rate of interest in order to 
pay for the education. In practice, this is unlikely to be ncccssar>-, 
because the national or local government may be willing to pay. 

Let us look in more detail at this. Let us, not quite realistically, 
suppose that the ;(^6ooo is borrowed after five years. If the boy's extra 
income were spread evenly over his life, then borrowing ;{;6ooo at 
10 percent would give a net present value at the age of twenty (after 
deducting the initial investment of ^6000) of about £4000. (The 
reason interest is relevant is that either the 6000 has to be borrowed 
at interest, or else the boy has to meet an opportunity cost: to invest 
his own money and thereby sacrifice interest or other satisfactions.) 
If most of the extra income came q/ifr the boy was forty, which is 
quite possible, the decision would be less clear. One would have to 
estimate the time profile of the extra earnings and discount them. 

If a// the extra earnings came after the boy was forty were evenly- 
spread, and if the discount rate were 10 per cent, the net present 
value of this investment at the age of twenty would be only about 
£i 900 even before allowing for the investment of ;(;6ooo at the age 
of twenty. Coming only after the boy was forty, these returns would 
have to be heavily discounted. A substantially greater increase in 
income after forty would be required in order to make the decision 
to stay on at school and university worthwhile. 


g.2 For the 
nation 


There IS, however, one imporlanl qualification to our argument 
far when we look at this matter from the national siewpoint O, 
example assumed that the £6000 that the boy had to spend on h 
edueatton represented its full cost. If his fees covered the whole co 
of board and lodging, teacher’s salaries, school and univet^ii 
buddmp and » on, this would be true. If not, then the state 

not a row° 1 hT '''"'"J™"’ i"<«vidual’s. The individual shoul 
not allow the fact that hK education b being subsidised by the stal 

w enter tnto hw decision. He should decide what to do in the light < 

-slbt t“ h?sh “ 'f “ being subsidised, it is onl 

sc^jdlc that he should accept the subsidy. 

he state cannot calculate in this way. The cost of the subsid 
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has to be allowed for when the nation's position is being considered 
As a resultv it might turn out that the total cost to the nation was 
not £6000 over the five years but, say, 12 000. This would obviously 
make the investment much less attractive. With a discount rate of 
10 per cent, the net present value would be —£3000 after allowing 
for the initial investment o{£\2000y provided that the extra earnings 
were spread evenly over the boy’s life. The investment would not 
necessarily be ruled out. The situation would depend on the present 
value of alternative ways of spending the £12000, and on the way 
in which the extra income earned by the graduate was spread over 
his life. 

4 

This is only a hypothetical example of the benefits to be derived 
from education, but it is perhaps too pessimistic for a country like 
Britain. Economists think that the annual return on investment in 
education in developed countries is actually around io per cent. 
Provided that the extra income earned by a university graduate 
during his life is a realistic measure of his extra value to society, it is 
in both the individual and the national interest that he should spend 
longer being educated. From the national point of view, expenditure 
on education, whether at school, college or university, should, in 
principle, be increased until the return at the margin is just equal to 
the return from other investment elsewhere in the economy. ^ 

To summarise, our example shows the way in which a rational 
calculation of the costs and benefits of investment in education 
might be made. This chapter has left us in no doubt that technical 
progress plays a central role in increasing economic growth; we have 
also seen that education and training arc crucial for technical progress. 
Any country which puts rapid economic growth high in its list of 
national aims must make this kind of calculation so as to plan invest¬ 
ment in education rationally. There may, of course, be a strong case 
for giving some education to everyone for its own sake, and that 
would be a wholly reasonable thing to do. Yet, looking at education 
purely in economic terms, one cannot avoid the conclusion that most 
countries need a much more careful study of ways of increasing both 
its scale and its cfTcctivcncss. In many cases, this would be the best 
contribution that a country could make towards fostering rapid 
economic growth within its borders. 
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Conclusion 


i. The 

economics of 
scarcity 


2. The 

economics of 
waste 


3. The 

economics of 
promise 


We can now make some general comments on what we have tried to 
do in this book. One way of summing up the difference between the 
analysis of Part One and Uiat of Part Two is to say that the former 
was concerned with the economics of scarcity, the latter with the 
economics of waste. In Part One wc assumed that all resources in 
the community were fully employed, and that to set more resources 
to producing one commodity inevitably meant that less of another 
commodity would be made. Wc were concerned with scarcity. 


In Part Two, we were concerned with what can be described as the 
economics of waste. Wc showed that an economy can be in equilib¬ 
rium and yet have substantial unemployed resources in men, 
machines and buildings. They could have been usefully employed 
in producing goods and services, but arc left idle because the level 
of activity is not high enough to keep them all at work. While this 
distinction is clearly an over-simplification, to describe Part One as 
studying scarcity and Part Two as studying waste is to make a useful 
distinction. 


Similarly, Part Three is concerned with what wc may call the 
economics of promise, in the sense that it points the way to the 
conquest of both scarcity and waste. While we saw that in every 
modem economy production is limited by the scarcity of resources, 
a dynamic theory of economics can teach us a great deal about how 
to get the best out of these limited resources by combining full 
employment with balanced growth. However, there is more than 
this to the economics of promise. 
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(a) Iechmcal 
pro^resi 


(b) Ptohlftns of 
population 

gTOtClfl 


(f) Problems of 
measuring 
growth in the 
real G.\P 


(d) Problems of 
pollution 

4 


\\V also saw in Pan I hrcc- ihat any realistic thc<jr>- of growih tmist 
allow for technical progress. It is here that an important hope |f>r tin- 
future lies. By taking advantage of what technical progress has to 
offer, we may find that scarcity can be significantly reduced in (he 
future. The economicsofproniise looks to a world where the prohlem.s 
of both scarcity and waste have been overcome. 


However, this optimism must be tempered. One need onh l»x)k 
around the world to see that economic growth is not without its own 
problems. First, population increase means that a rise in the GNP 
need not mean a similar rise in GNP per head. If population growtii 
is rapid it may offset or more than offset the effects of technical 
progress. Especially in under-developed countries, rising GNP is 
then accompanied by much slower increases in GNP per head. 
While developed countries arc less likely to suffer from this problem, 
increases in their own populations lead to competition for food and 
raw materials with under-developed countries, as the latter attempt 
to increase their own growth rates. 


Second, although it is standard practice for economists to equate 
nses m GNP per head with rises in standards of living, this is not as 
st^raightforward a matter as it seems. Some things that go to make up 
the standard of living are not included in the GNP. Uisurc (and the 

A fall in the GNP may not mean a fall in the standard of living if it is 

accompanied by a nse in the amount of leisure that the population 
IS enjoying. ^ ^ 


in addition, the problems of pollution mean that an increasin, 
input of goods and services is often accompanied bv damage to thi 
environment. For example, a rise in the output of petroleum anc 
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4. Comments 
on Part One 

(a) Partial 
equilibrium 


(b) General 
equilibrium 


of those paid to prbduce the plastic packs initially; it will also include 
the incomes of those who have to be paid to destroy them after use. 
A part, at least, of every country’s GNP represents paymenu to 
those employed to eliminate the ill effects of the activities of the rest 
of the community. This has always been the case; for example, with 
the refuse collector. It is now more generally true. To that extent, 
using the GNP as an index for economic performance is misleading. 

In the future, communities may decide to forego part of economic 
growth by refusing to produce some new products that will damage 
the environment. Even if they do not, the rising cost of offsetting the 
ill effects of increasing output will mean that the actual increase in 
the GNP is less than the apparent one. While the economics of 
promise is a good shorthand description of the analysis in Part Three, 
the difficulties associated with economic growth cannot be ignored. 


We now look in rather more detail at the three parts of the book. In 
the price theory of Part One we spent most of our time discussing 
particular equilibrium and our theory was, therefore, Marshallian 
in the sense of being partial-equilibrium analysis. We usually con¬ 
fined our analysis to one market at a time and tried only briefly, at 
the end, to connect up these individual markets in a general-equilib¬ 
rium system. The reason why we spent so much time discussing this 
kind of economics, which pervades Marshall’s Principles oj Economics, 
is that while the Principles is not now widely-read, Marshall s book 
remains a central one in Anglo-Saxon micro-economics. We have, of 
course, said a great deal about ideas to be found in more recent 
writing, especially those of Joan Robinson and Professor Chamberlin, 
but all this kind of analysis is Marshallian in a broad sense. It is all 
particular-equilibrium analysis. Moreover, very few significant 
advances have been made in this field since the 1930s, almost all 0 
them concerned with oligopoly. The main developments have been 
in macro-economic and growth theory. 


Apart from Walras, whose work we described briefly, Pareto wm 
also an enthusiastic writer on general equilibrium. Today, Hic s 
Value and Capital still gives a good, standard treatment of genera 
equilibrium analysis. But in English (and American) econtwi 
particular-equilibrium analysis has always held pride ^ 

the European tradition has put the emphasis on gcncral-equi 1 num 
analysis. And the fact remains that, both in its theoretical contn u 
'See his Manutl Putt, Paris, 1909. 
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(ions and in i(s practical applications, particular-equilibrium analysis 
has been the more successful. 


3. Comments 
on Part Two 

(a) Keynes as a 
iheorisl 


Part Two was concerned with macro-economic theory. This branch 
of economics is at least as strongly overshadowed bv Keynes as is 
particular-equilibrium analysis by Marshall. The ideas that Keynes 
originally put forward in the General Theory have been refined, 
extended and indeed criticised by other economists, especially 
DucsenbciT>', Patinkin. Tobin, Modigliani, Kaldor and Joan 
Robinson. However, the initial Keynesian statement remains some¬ 
thing that cannot be ignored, though it now has to be elaborated and 
sometimes corrected. The name of Keynes still dominates this area 
of economics in the way that Marshall’s dominates particular- 
equilibrium anal>’sis. 

The differences are, first, that because Keynes was the originator 
of macro-economic theory there have been more basic challenges to 
what he wrote than with Marshall. Although .Manhall was chal¬ 
lenged by the newer theories of imperfect and monopolistic com¬ 
petition. these were essentially extending the Marshallian approach. 
Maishall was in a real sense summing up the end of a long debate, 
while Keynes’s book was revolutionary in the sense that when it 
appeared it caused great consternation in academic circles The 
•second difference is that, especially during the 1960s. Keynesian 
theory was severely criticised, especially by the modem quantity 
theonsu, not least Professor Friedman. Marshallian theory has 
escaped senous challenge. Its only challenger, imperfect competition 
Ihcory, was melf basically Marshallian. Not only have the quantity 
theorists challenged some of Keynes’s theoretical analysis. They have 
also doubted whether the 'fine tuning’ of the economy through fi«:al 

specially 

nis lollowers, have suggested. ^ 


(b) Other 
contributors 


Wc l«yc tried to give credit to the main contributor to modern 
maero-economte theory . We have at each stage stated the origini 


f c) Keynes as a 
practical man 


Nevcnhcless. 
Theory, Kcyn 


>vhh ail the amendments and challenges to the Gmrrel 
cs s tnfluenee on public alTam was during his lifetime, 
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6. Comments 
on Part 
Three 


7. The role of 

economic 

theory 


and still is, greater than that of any other twcntieth-cenlurs' 
economist. The importance of Keynes’s analysis for the history of 
economic doctrines lies especially in the fact that his theor>' was so 
readily applicable to the problems of the 1930s and 1940$. In particu* 
lar, the analysis put forw ard in the General TArer>' —an analysis which 
had been intended to provide an explanation of the mass unemploy¬ 
ment of the 19305—was destined to play a vital part in enabling 
Great Britain to overcome the inflationary* stresses of the Second 
World War. To a smaller degree it has underlain post-war fiscal 
policy. Readers who are interested in Keynes’s influence on practical 
afTairs arc referred to Sir Roy Harrod's exhaustive biography The 
Life of John Staynard Keynes. ^ 


The writings on which Part Three was based arc also diverse. How¬ 
ever, in growth economics no single writer has yet come to dominate 
the subject in the way that Marshall dominated (and, indeed, still 
dominates) price theory'. Nor is there any one author whose influence 
underlies the whole of the theory of growth in the way that Keynes’s 
writings still permeate macro-economic theory. Key'ncs’s own 
influence even on the theory' of growth is far from negligible. Sialic, 
Keynesian employment tlicory provided the starting point for 
growth theory*, and Keynesian concepts like aggregate demand and 
supply, savings and investment have an important place in it. 
Schumpeter’s contribution to growth theory was also an important 
one. 

Nevertheless, with the subject matter and tools of analysis of 
growth theory' still being developed and extended, the names of 
contemporary economists predominate. One can find no single 
author or work that coven more than a very small part of the field. 
Nor is it clear who, if anyone, will become the growth theorist. Sir 
Roy Harrod will surely be regarded as the founder of growth eco¬ 
nomics after pointing the way ahead so clearly and with such genius 
in 1947. Nevertheless, as we have seen in Part Three, Domar, Hicks, 
Joan Robinson, Kaldor and Schumpeter have all made their own 
important contributions. Nor should one forget the work of othe? 
economists like Chapemowne and Meade in England, Samuelson 
and Solow in the USA or Swan in Australia. 


We pointed out in the Introduction that the value of economic lhcor> 
lies in providing a framework of analysis w'hich can be used b) 
applied economists in interpreting facts about the real world. It will 
’London. 1951. 
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(a) Ralionalil}' 
and (onsumers 


(b) Ralionality 
and businessmen 


probably be useful to say something now about the usefulness of 
economic theory, of the kind vve have outlined, in helping to analyse 
such practical problems. 


It will be remembered that our main underlying assumption has 
been that of “rationality’. \Vc have assumed, in particular, that 
consumers always strive to obtain the greatest possible satisfaction 
from spending their incomes, and that businessmen always try to 
make the biggest profits they can. Some economists have criticised 
this concept of rationality and have suggested that it is not a useful 
h>pothesis about the real world. So far as consumers are concerned, 
one's views naturally depend to some e.xtcnt on one’s beliefs about 
human psychology. But there must be few people who would claim 
that the great majority of consumers attempt to derive as little 
satisfaction as they can from spending their limited Incomes. Ad¬ 
mittedly, some consumers may not know what is best for themselves, 
and may spend their money on goods which actually harm them. 
Others may buy goods which they expect will give them satisfaction, 
but which do not. In general, however, the assumption wc have 
made seems a sensible one. 


The assumption of rationality in the theory’ of the firm has been much 
more severely criticised. It has been suggested that to claim that all 
businessmen want to maximise profits is ridiculous. Critics of maiginal 
analysis concentrate their attacks on two main lines. On the one 
hand, it is suggested that entrepreneurs do not wish to make as much 
money as ^ible-ihat businessmen are not greedy calculating 
machines. On the other hand, it has been suggested that, since 
businessmen can never be quite sure about demand conditions for 
their products, even if they know what cost conditions are. thev 
will only be pr^ucing an output which they think maximbes profits 
Tim need not be the output which actually does maximise profits 
The first cnucism b quite Justifiable. It is possible that many 

tolT n""”'- 'h' most reasonable one 

U has fliW So far 

have little h ■ ^ competition is keen, firms 

m P">"'- Tho second 

ur wL 7 h" ■‘X'oal with. Ifbusinessnscn are no. 

sure „ha. the demand and cost conditions for their product really 
e, they may well go on for a considerable length of time pmdncing 
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outputs which do not maximise profits. Yet since they are not certain 
what line of action really would maximise profits there is very little 
they can do to improve mattcn. This kind of situation is especially 
likely to occur where there is monopoly or oligopoly. It probably 
accounts for the belief, current amongst economists, that in such 
situations entrepreneurs are content to go on charging existing prices 
for their products, so long as profits arc reasonable. They may fear 
that any change will be for the worse. 

A further t>pc of hypothesis about the real world which applied 
economists will have to test more thoroughly before making confident 
generalisations is Keynes’s view that there is a 'liquidity trap’. As we 
have seen, the empirical evidence is inconclusive. Keynes’s view 
may be wrong and it is the job of the applied economists and/or 
econometricians to go on putting this kind of hypothesis to the test, 
by comparing it with real-world experience. 


8 . The value 
of economic 
theory 

(a) In pricing 
problems 


Whatever they think about the actual assumptions made in current 
economic theory, however, applied economists will generally find 
it useful in discussing problems of the pricing of basic raw materials 
or foodstuffs. It is impossible to produce sensible generalisations ■* 
without analysing these problems in terms of demand and supply, 
and the elasticity of demand and supply. Similarly, economists 
considering the effects of changes in government expenditure will 
have to use the concept of the multiplier. They will have to try to 
provide a fairly precise measurement of its size. 

Lastly, we may consider the usefulness of economic theory in 
helping in the formulation of economic policy. It might be thought 
that, since in the post-war period market conditions have often been 
abnormal with inRation persisting in most parts of the world in 
greater or smaller degree, price theory of the kind outlined in Part 
One would be useless. It is true that conditions since 1945 have been 
very different from those in the 1930s. The fact remains that ordinary 
price theory (suitably handled) can deal with all the main pricing 
problems, even in inflation. 


(b) In macro- 
economic policy 
problems 


Macro-economic theory is intended to handle other problems which ^ 
arise in both unemployment and inflation. Since 1945 the problem 
of waste, in the sense of general unemployment, has been rather less 
important. For over a decade, employment was full, or more than 
full, in most countries. While unemployment has been greater in 
recent years, the level of activity in the world has still been much 
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(c) In problems 
oj growth 


9. Some 

unsolved 

problems 


10. Building 
one’s own 
models 


higher than in the inter-war period. At the same time, iiiHaiioti is a 
continuing problem. But macro-economic theory is perfectly capable 
of analysing the problems of inHatioii. Indeed, its ability to handle 
both inflation and recession is its great strength. It may also be that 
the relatively high level of activity maintained in the post-war world 
has iiselfbeen partly the result of the fact that Keynes's own influence 
on practical affairs was so strong. Some < at least) of his theories have 
been put into practice as policy-makers have attempted to avoid the 
evils of excessive demand and inflation on the one hand and excessive 
deflation and unemployment on the other. 


There is little criticism of the relevance of the theory of growth. It 
goes only too obviously to the r(K>t of current economic problems the 
world over. Those whose responsibility it is in any countrv to pursue 
rapid economic expansion while avoiding both inflation and unem¬ 
ployment, must note the analysis of balanced grow th. For balanced 
growth is their aim. Even here there arc problems. As we have seen, 
these include the problems of rapid population growth and pollution 
of the environment. 


Unfortunately, our knowledge of growth economics remains in¬ 
complete. Unlike the theories of price and employment, where most 
of the basic analytical issues arc settled, the theory of growth is still 
undergoing quite radical changes. As policy-makers strive to improve 
the performance of the economy, so growth theorists strive to improve 
their cxplanationsofhow grow th occurs and how it can bo accelerated. 
We arc here at the very frontiers of knowledge. This is not the realm of 
the t^extbook or the teacher, but that of the researcher. No one can 
tell how the theory of economic growth will develop in the next ten 
or twenty years. All one can say is that as each new theoretical 
development occurs the policy-maker will be watching anxiously to 
see what lessons he can learn from it. And it will be surprising if the 

problems of the environment-population growth and pollution- 
do not remain important. 


We have shown m this book that in order to analyse economi 
problems one must fim build models of economic svstems whicl 
approximate to reality, without being unnecessarily complicated 
ne must attempt to make general assumptions which lay bare ib, 
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c‘^‘'cntials of ihcsc sysicms. The models which we have used here arc 
not necessarily those which are the most appropriate to an) particular 
economic system, ft is possible that our assumptions, even though 
they are widely used, do not apply to the real world of today. But 
this docs not mean that a study of the models themselves is not 
sensible. What vve have tried to do is to give readers a general picture 
of the way in which economic models can be constructed, and of the 
kinds of assumption w hich have to underlie them. The reader who 
ha.s mastered the analvsb of this book w ill have seen how such models 
can be constructed and handled. He will therefore be able to construct 
his own hypothetical economies for himself. He can then use his own 
models to solve the problems in which he is most interested, making 
those assumptions which in his view come closest to reality. 


Readers w ho w ish to continue their study of economic theor) will 
find it helpful to read the books given on page 661. 

Parts of some of them have already been recommended in reading 
lists to individual chapters. 
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and economic growth. 592-3^ 
and income growth, 606. 
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in ba la need-growth model, 619; 
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lausof, 250 69; 
per unit of time. 353 
Returns tooutlas. 258-60. 264-8; 

and factor proportions. 370 
Returns 10 scale. r34, 135, 256-61,603; 
and constant factor proportions. 
259-60; 

increasing and decreasing. 260-1 
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and elasdciiy of demand. 26 30; 
geometrical relationship betvseen 
average and marginal. 110-11; 
government, 440; 
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excess. 247-^; 
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and labour-saving innovations. 

639-40^ 

and money supply. 559; 
partial equilibrium analysis, 394; 
structural, 433. 639: 
technological, 640: 

432-3; 

and wages, 301. 396-8, 569-70, 

574 “^ 

Unit contribuUon. 152, 167 
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Wickslced, P. H., 42, 44. 450, 51 
Workers, savings by, 615-16 

Yields, 

anticipated, 353: 
and marginal efficiency* of capital, 
489-90: 

prospccjivc, 339, 346. 487, 489-90: 
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